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CD 

o 

<b ^i^e>tiTV^5 [Cancer Res. , 45, 2405, (1985)] „ 

#^S^^LTVN5:i<!rd5#'&$tbT*5«? [Cancer Res., 45, 2405, (1985). J. Exp. MeA , 
155, 1133, (1982), J. Biol. Chem. , 257, 12752, (1982). Cancer Res. , 47, 225, (1987). 
Cancer Res., 47, 1098, (1987). Cancer Res. , 45, 2642, (1985). Proc. Natl. Acad. Sci. 

U.S. A. 80, 5392, (1983)] . ^ i 5 >fciffi^jNBfa{c:#^;^t;(f i^iT y FfcSTrs^flcfi 

h(Dm>^tsiiS(Df^mi^mmx»)^t^x.<btix\^^^. 

^^t^ [J. Clin. Oncol.. 2, 881. (1984). Blood, 65, 1349, (1985). J. ^fatl. Cancer 
Inst., 80. 932. (1988). Proc. Natl. Acad. Sci. U.S.A., 82, 1242, (1985)] . ^W<DW- 
\^fi^h<Dm^^^^^:LtKii^ [Blood, 65, 1349, (1985). J. Nucl. Med.. 26. 1011, 
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(1985). J. Natl. Cancer Inst. , 80, 937, (1988)] , tn.i^<^f^W^W:^^CX ^ :z tH^ 
^biXTV^S [J. Immunol., 135, 1530, (1985), Cancer Res. , 46, 6489, (1986)] o 

V>5 [Nature, 321, 522, (1986)] , }l Vim.mt.. t hj^^(DSb#jO^^{;iit'<. ^^W. 
^ii^^TX^ [Proc. Natl. Acad. Sci. U.S.A., 86, 4220, (1989)] , f^W&i^ii^M^'t' ^ 
^:;55^^$tLTV^5 [Cancer Res. , 56, 1118, (1996), Immunol., 85, 668, (1995)] » 

$tbTV^5 [Lancet, 1, 786, (1989)] „ ^^^J^' y ^^-v^ K GM2 tri^i^W 

jiu^t ^McDR#^^Lfct;^*:^5^#$ttTv^5 [wooo/61739, W002/31140] » 

#5 [Cancer Res. , 56, 1118, (1996)] , 
ia^, Rituxan J; 5#^7jNi;fde>'ejfiL^,##(Z)f&J|E, Herceptin J: ^?L^iii#cO?&ie{^*5 

?&^^:ll:;^5:^e>;^^-rv^a (Blood. 99, 754, 2002; J. Clin. Oncol., 21, 3940, 2003; Clin. 

-Cancer Res. , .10i S650,= 2004) : : -,.^.v:-- .. .. . . 

t MgGl■^^^^ v;^0^{*:fi. ^©Fc tHi^^Jitm^*:!^-^:?'^— (^JAT, Fc y R tm^ 
■fS) fc5V^fi#«M^^:fife5^^^LT. ADCC?Si4*5ctt/CDC?S14^^m-r'5o ^^*:iFcvR 
<^<^|£-a•{-*3V^T{i. ^«s:<Z>fc>'v^ffl^iiTJ?C|g«(©^2#SOK7i-l'^ (OT^ Cv2 
^>'tmm-r^) {-^$-a'LTV^5*if^©mM^4^5^$i^-CV^5 [Chem. Immunol., 65, 88, 
(1997)] , 

^;iS^^^X*5t) [Biochemistry, 36, 130, (1997)] , ^Kt^(DmycM 




5::<^^5#^$i^TV^5 [WOOO/61739, J. Biol. Chem. , 278, 3466, (2003)] „ 

xmm^i^xi^^^nK ?im^'^fmi^m.mm<Dmmmmti'^±mf!^\'^^^xm^i:^o t^or. 
mm^mm^smmux^ ts:mmf)mM^nx\^^^m.i^mm<^^mmKmmi i^mm-t 
^^t7!)m<Dm\^^mm^&m-^mm-r^±xx7!)>^tfj:\^\ 

^i^^M^!i&fh(Dai.6-z7=t-yjuh'7i^:^Z7zii^—^ (FUT8) , GW-^:yy—:!^ 4,6-7*t 

K7^— ^ (GMD) , GDP-4-^h-&-7'^^i^-J>-'^l^y—:^-3,5-=^\:'?i^^ii (FX) Ofi&ti 
[W002/31140] „ 

Fcmmi^^-r^m.^^mM:k.ii7ii^^^f)^h^^ifm.mxh-ox. N-i/y ='v-F)is-a'«-a'^;^ 

&.r(D (1) ~ (4 8) {CiSfSo 
( 1 ) y F GM2 N-i/ y :n V- Flg-a-^-a-MM^^ Fc IB^tiW 
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4- 

( 2 ) ii-^v=^-> h^f^m^^mmmibK mmm<D'Myi.Mm(D N-r-fe^/^^/w^i i^ ^ e 

(3) ;^Vi/y^->KGM2i§miiiBiia{^4#M6<jt-i$-a^-r-5 (i) *fcf4 (2) {ciamo^flc 

(4) ;^^;/y:d-v'KGM2|S^I|&}^MbiHBI&«»^tt^^-r (l) ~ (3) ov^Ti^*^ 

(5) ;«f:/:J''y ^VKGM2^mM{-^U Mti^*5feW:/y K— ^;55;iM-rS^ 
yi?n-:hyUfit«s:j;D'i>i&|V^^|}a«#f5ti^;^t- (1) ~ (4) <^V ^-f HA> 1 ^l^fS^©^ 

(6) mff^mmmmmit^m^i^s^mw (adco ^tt-r-fcs (4) *fcn (5) {cia^ 

(7) ^!a«IISi±;5S^tflj^#tfeNfllia«* (CDC) filttT'fcS (4) *ytf4 (5) 

(H^) -^mmm (vmm (Dmrnrnkmrn^^ (cdr) u cdr2, cDR3<^-^tf^ (d ~ (?) 

(im) (V^^) (DmWi^lk^im. (cdr) U CDR2, CORS^Ir-^tP. (1) ~ (7) 

(10) ^ix^*iTja^J#-^ 14. 15 ia^xf 16 -e:^^ixST ^ /^ia^J;5^?j?if-5^^*::$H=^S 

^ (H^ -smmi$(. (vmi^) (ommmi^mm (cdr) u cdr2, cdrs, ^xt^^ti'^mim 

mi$i (CDR) K CDR2. CDR3 ^-^tf , (1) ~ (9) (D\,^-ftlt)^imi^sSM(Di7Lim.^l^o 
(1 1) m^^miS^^Um^i: hm^^^mi^^tzi^i: bMCDR^etflc-efeS (1) ~ 
(10) ov^-f 1 J^\^^<DW:immoo 

(12) fc hm^^ 7^#:^5;ifi^^y KGM2 D-^/U-^^^: 
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(1 1) \^Mdm(Dt7Li^m^!^o 

(13) m^^(omm. (h m) ^mm (v mm wm^- 20 $ n s r ^ / ^ 
iB^j^^tp (12) \z.msL<Dmm.moo 

(14) ^W:^'f-(ow^ ihm) ^^^^ (ymm f>K 21 x^Tr^^irx^^r % 
la^j^^tp (12) \z.wm.(D^wm.miio 

(15) fct^ic^^^os^ (H^) -^^mm (ywm hk mm^2QX'^tt\.^T^ym. 

^^ty (1 2) ~ (14) coV^-ftLTS^UStClEftOt fM=^^7^«:m^i^o 

(16) t h M CDR mm.m^:ff>'ii^ v k gm2 y a -^f-zi-^ 
^*:<^s^ (H^ ^mmm (ymm) i3i:xjmk (im) vmi^<D^mmi:^mm((m)^^tf. 

(11) \:im^<Dmi^^m.^o 

(v«g*i) cfeixj^iis^ (L^) vmm(D^mmk^mm (cdr) irt b^^*i:<^H^vtg^*5 

i Ut L m V ®%co 7 V- A S7 -i? tB*^ (FR) ^-^if . (16) »::^«<Z)^^mfife*^o 

(18) ;?f y K GM2 {;i4#M6<]{-ij$-a'-r 5 ^ 7 n (H^) sfm 

mm ivmrn) isj:xmm ihm) vmi^(Dmmm(:mmi0i (cdr) irt K^«s(^)HmvM^*3 

J:U5Lmv^*^07V-A!7-j^M*^ (FR), ^jT^til t ^^^*:<^ H ^^^^^^ (Cfgi^) jo 

a:=aL^&^*gc*#^v--{^i.^^^^^^^ (-1 7).\zmm(Dmm^m^^'r^~^-^-^ — 

(19) m^i^^omm m m) w^^^ (v mm ntK mmm^ 22 -c^ $ r 5 y ^^j. 

*fc(iiE?lJ#-^22-e^$tL6T^ y^^J<^9-t>^ 38#@(DArg. 40#g<^Ala, 43#g 
O Gin *3 J; 44 # a Gly (D 5 t>iJ^^i < <t t> 1 o«DT ^ / ^^^H&f^T 5 7 SS^StcBt^ 

^titiT ^ y ^iE^j^^tf . (16) ~ (18) <D\,^-rht)^ 1 ^i^m^(o^i^ffm.mo 

(20) m.P^^(Dmm (h ») nr^^Jig (v mm . mm-^ 23 -e^ ^ 5 r ^ y ms.m. 

*fcf±ia^J#-^23-e;^$H5T5 /^^J<D9*>, 67#@cDArg, 72#@<DAla, 84#@ 
© Ser 4o JlTJf 98 # B Arg O 9 < <t t> 1 0(^T ^ / ffi^^/J^flfeODT 5 / 

^n^T^/^iem-^tf, (16) ~ (18) <D\,^-ritif)^iJ^Kmk<Dmmm.mo 

(21) ^5L^*:^^^(Dig« (L ^) simmm (V ®t^) 305 ^ ia^lj#-^ 24 x-^ $ n s r ^ y ^^j. 



OLeV 59#@(^Ser. 69#:SCDAsp. 70#iOPhe, 71#g(DThr, 72 #@ © Phe *5 il/ 
76#B © Ser t>^hmitn?>{}^fj:< t h 1 OOT 5 7 ^^S;5Sfa<^T ^ / ^SlJlgJ^^tLfc 

T 5 / mm^i^^t^. (16) ~ (18) ov ^-rtif)^ i mi^^<Dmpmjm). 

(22) in.{^6^^(D^m (L «) BTig^^ (V ^^) iB^iJ#-^ 25 T'* $ tuS T ^ 7 ^^U. 
*/cttiB3?"J#-§-25-e^^tL6T^ /^3?IJ<^9*,, 4#@©Met, ll#i<DUu, 15#gO 
Val, 35#SOTyr. 42#e<DAla, 46||:S(Z)Leu, 69#a<7>Asp. 70#B<^Phe, 71#iCD 
Thr, 77mS(DLeu^Xrjl03^B(DValt>hmi^tl^:i>/£< th 1 ^<DT ^ /^mM^>m<r> 

T^ymmmi^m^^titiT^ymB^i^'st^. de) ~ (is) <D),^-rtit)^im^t?.m. 

(23) i^i^^<Dmm (H «) «r^tg« (v mm m^m^^ 22 -e;^ $ t ^ y ms.m. 

i^tnnWi^m-^ 22 X-^i^iX^T ^ ymSiM(D^-h. 38#g(DArg. 40#@(DAla. 43 #B 
(DGln joJ;t)?44#g<^Gly ^^b^f^nSi^^/cf < <^ 'fc 1 OOT 3: 7 ^^S/i^ftfeOT 5: 7 

^^nST^/^ia^J. *yc:fiiB^J#-^24-e;T^^tt5T^ y^?IJ(D9t>. 15#S(DVal, 
35#g<^Tyr, 46#gOLeu, 59#S<;5Ser, 69#gtDAsp, 70#g6DPhe. 71#@(DThr, 
72#g<^Phe:fcctt/76#g(DSer ;&^b5^(m5ii^^.t< ti> 1 OCDT 3 7 ^^S/i^fifeOT 3 
/^aSl-gjei$nfcT3yi^^J?r-^tf> (16) ~ (19) i^tzfi (2 1) tc|B«fe(D^ 

(24) (H ^) ^T^ffi^ (V mm /O^ . iB^iJ#-^ 23 -e* ^ tT> s T 5 y ^la^ij. 
*fcfiiE?lJ#-^23T^$ix5T3;y^^U<^9*?. 67#g(DArg, 72#gOAla, 84 #@ 

^$tb5T3: y^ia^ij. ^fcfiiS?ij#-§-24-e^$ix5T3: y^iE?ij<^5*5. i5#gcovaK 

35#gCDTyr, 46#g<75Leu, 59#gCOSer. 69#g{DAsp. 70#gCDPhe, 71#gCDThr, 
72 # e (7) Phe jSitJf 76 # g © Ser ^iPf JtbS^f^^i < <!: t> 1 ^<DT ^ J Vm^Wi^mOT % 

jmBMz.w§k^^-k.r%jm^m^^ts. (i6)~(i8). (20 ^^/tt* (2 d 
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(25) ^{^';^^(Dmm. (H m -^^mm (v mm . mnm^ 23 -e^ ^ § r ^ / mM^^L 
icmm^ntiT^ymim^^^. ^^o, ^p^^(d^ (l^) vig^d?. iB^j##25-c 

ll#g(Z)Leu. 15#aOVal. 35#SOTyr, 42#a©Ala. 46#i<DLeu, 69#S<DAsp. 
70#g<Z>Phe. 71#a(D'Ihr. 77 #g(?D Leu*3 iU^ 103 #@ O Val ;&^P>^fiix5ij;«:et < ^ % 

1 o©T 5 / m^m7!)m<DT ^ / ^mmcwik ^^fz.r%j m^n ^^tf . ( i e ) ~ c i 
8) . (2 0) *fctt (2 2) ov^-rtL/5^lJS^-fB«<^^^*:*am^o 

(2 6) ^<*::9-^^<^fi«(H^^M^(V^*^)>55^ ^ix^*niE^J#-^ 22, 23. 26, 27, 28, 

29*3J:T^3o-e^^tL5T5 yilia>?iw^biifm5T^ y^sam-^tf, (i6) ~ (2 

0), (23)~(25) (7)v^-ft^.;5^l^^^fatt(D^^*:imfife^^o 

(2 7) ^<*:^^^<Di|g^(L^^pr^M^(Vffl^);6S^ -^riX^'ttia^U*-^ 24, 25, 31, 32, 33, 
34 ^X.n 35 -e^^ixST^y^iB^J:d>e>^f^n5T5yM^J^'^tf (1 6) ~ (1 8) , 

(2 1) ~ (2 5) (D\^^^t^\'mc.^m.(omm.imi. 

(2 8) ^^*:5)■^cDfi«(H^Br»^(V^^)755, iB^lJ#-^22, 23, 26, 27, 28, 29, 30 

^)VM^;5S, SB^J##24, 25, 31, 32, 33, 34 *5 Jzt/f 35 t?;^^tLST 5 y ^^J;5^e>^tJ 

ix5T^ /^^J^-^tp (16) ~ (2 7) (^V^-fi^;5^l^^3:fattcofet^*:m^#»o 
(2 9) ^«s:^^,<^fi^(H^pr^M^(VM^);5S^ ga?iJ#-§-26 "C^^tbST 5 7 ^BS^lJ 

^■^tp (1 6) ~ (1 9) , (2 1), (2 3), (2 6) ~ (2 8) (^V^-fi^/il»l^{^:fB 

( 3 0) ijLm^^^(Dmm(.Hm'^^m(v mm 7!)K -e^^nsr ? y ^se^u 

<lr-^^, *^o, ^^t::5H^(^ig^(L ^)V0igc/65iE^J## 32 *fc:fi 35 T-^^ixST ^ 7 
^■^tf (1 6) ~ (1 9) , (2 1)~(2 3), (2 6) ~ (2 8) ©V^-f;ix;e»^l^{CS 
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(31) :ffi^if V K GM2 (^#^6<j(r^g-a-rsfetflc^^^^ K-rs dna ^^^mm- 
^AL-r#btb5, (1) ~ (3 0) (D\^'rfhf)^i^\z.wm<om{m^m^^m.ir^'m'mR 

(32) m±niikA^. m^^my^ ^ k gdp- = — (0'tm^mH--^^mm. ^iti-t 
1) Kmm(oMm^i^o 

(34) iNfl«ai^«5? ^ u^'f- K GDP- :7 ='—^<D^m^m-¥-t^mmtK gdp--^ > / — ;^ 

4, 6-x fc ^^if (GMD) ^ fcfi GDP-4-ir h-6-x;^^~>-D-^ — :^-3, 5-^ fcV 7— if 
(Fx) ;&^b^t^tt5^^T-fcS, (3 2) ^fctt (3 3) IC^<^?I^K^<*:„ 
(3 5) GDP-^>'y-;^ 4.6-7^t: K^iS'— £AT<^(a)43J;t^(b)d>e>?^i5p35^b^fi 

ix5DNA;dS3-K-r5ice^-efc5. (3 4) \c^m(Dmnu^i^o 

(a) ia?lj#-^ 1 -e^ $ tl. 5J^«@E^J/5^ b ;i 5 DNA ; 

(b) M^m^ 1 x♦^$i^S4feSaB^J;!»>b?^^ S DNA <i; ;^ by ^v^zn >' h >ie^#-cvs^ >^ y 
.^^_-X4:.^--;6»oGDF^.^>^v^.^ K^^S'— -^^£t^ife#-i^:5Sel^^='-=J*^5-DNAi/^^v 

(3 6) GDP-^vy— ;^ 4.6-^fc K^iJ^—- iJAT<^ (a)~(c) /)>^ti:^mi)^^mi'i^ 
^m&m-ch^. (3 4) i;i|E«fe<^ff^®feJ^^o 

(a) m^m^2-cm^ti^T ^ ymsim7!i>hfj:^mmm ; 
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(h)^^f>7'£-5st/i^?>3ifm5 DNA h^-r^m&mx'h^. (34) ictmmmm^i^^o 
'(a) ia^j#-^ 3 -e^ $ 5*&sse^"j*^ b -s dna : 

(3 8) GDP-4-^h-6-7^^drv'-D-v>'y— ;^-3.5-^tV7— ^^5, OT<^ (a)~(c) 
;5^b/i5S^^^?3^fitL5SeirT-fc5, (3 4) {^^tt(Z)?l^«ifei!a^„ 

(a) iB^j#-^4-e^$tL5T5y^ia^j*^e>/i5^e® ; 

(b) ia^j#-^4T'^^ti.5T5y^iB3?iJ{;^*5VNT. i ^Ji<dt5 y^;^^-^;^^, m^. W 

(c) iB^J#-^4 -C^^HSr 5 y ^iE^Ji: 80%ij;±<o+Bl^tt<lr*-t--5T 5 y ^iS3?iJ;?)='?j 

^ . /5^0 GDP-4-'Jr b-6-7-';^=ari/-D-^ ^7 — ;^-3, 5-^ 7— ^'?5ti^Wi"SMeSo 
(39) N-i^ y 3 i/ Ki^^^-a-SMMiSTCJ^cD N-T-fe:5^/Ui/^l'=i 1^ 5 6 fifctCl :7 n 

-:^(Dl {4)65 a ijg'^-rstl^^l^ia^-rs^^^is a 1. 6-:7 3 ix/i^ b 7 :7 a: 7— ^-x?*> 

5 (3 2) ^ytfi (3 3) lc|H«©?l^««sJ^fl5:o 

(4 0) al.6-7='i/y^^7^:^^^^— S^T(D (a)~(d);5^?>/i5P/Ji^e>i^fitL 

5 DNA ;5Sn- K-T 5MS®-C*>5. (39) {il|Btfe<^?i^K^i^^*^. 

..(a)-sa^J#^.5=■T?m^v^^Sit^B^5lJ>&^^/JrS■D^IA - -...^.-^........^...^y. . 

(b) BB^J#■^ 6^^^i^5^SSi^^J3!•^^^i5 DNA ; 

(c) ia^ij#-^ 5 -e^ $ix5ltSia^J;5^ b ^£^Dm t^hV >- v'oi ^ h /^^f^x-^^-T :f V 

ij^-rxu /6»oai,6-73v'7Uh7:/^73iv— fefsti^#-rsMe®<^='— K-rSDNA ; 

(d) iB^J#-g- 6 T*^ ^ tt5i^SBB^J;5^ bJfcSDNA<b^hy>'i?rc>-h /jr^^-C/^-r ^ y 
iJ^>r X d^o a 1, 6-7 3 iy/i' b 9 31 7 — tf 5 S e =» — K-r 5 DNAo 

(4 1) al,6-:7=ii//Ph7^^;^7:n7— if:d^ i^j(.T<^ (a) ~ (f) ^^fj/jj 5S¥/{)^P>^{itb5 
Mem-efcS. (3 9) (CfS«0?|^®telJl<*:e 

(a) la^m-^ 7 -r^ $ tbs T 5 y msimf»h/3:^m!^m 

(b) ia^ij#-^ 8 x-m $ T 5 y ^iB^ijTi^ ?j ^.e S ; 
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(d) is^j#-^ 8 -e^ $ tbs T 5 / mm\^io\ >-c. 1 jgJiicDT 5 / mt^iK^. m.^. # 

(42) PERM BP-8470 Xth^ (41) {CfE«(D?|^a^l$|(*s, 

(4 3) m^fmi&tK TiBO(a)~(i);5>b/i5«^;6^bi^(iix5jNBIte-Cfe5 (3 1) ~ (4 

2 ) ^-f ix;^!^ 1 m^tm.(Dmw^t^ii^o 

(a) ^^-r-Y^— X/NA^i?-|pM«iiiJft*CH0jN8!a : 

(b) V > b ^ ^ n —^mX^W YB2/3HL. P2. Gil. 16Ag. 20 MIS ; 

(c) ^JNBHatSfeNSOjjfflUa ; 

(d) -x' ^ ^ n — ^iNBSatSfe SP2/0-Agl4 jNBUS : 

(e) iyVT -^^^M^:^^—^wmm.^MBm. 

(h) mmmi^ 

(i) ^mm^ 

(44) (31)~(43) <^V^-fi^*^l^{::fSife©?l^S^te^^^*:^mfl&^-^«U igfll^ 

^\m.pm.miit:^wm^^. tmmmm^^wi^. mm-^. (d ~ oo) <Dv^ 

(45) u^) \z.wm.<Dmk:^m\^ii^nh}f\^^. (d ~ (32) <Dv^-fi^J5^lJS^- 
(4 6) (1) ~ (3 0) *3j;tF (4 5) (D\,^^^f}^im^um<Diaimm.m^^^f^^ 
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(4 7) (1) ~ (3 0) isxu (4 5) <D\,^-r^t)^imi^seM(Dmi^ffmi^t:mt^m.^ 

(4 8) :ff^^i!fv:^--yh'Qii2mmmm^mxh?> (47) \z.mm<Dfhmmo 

sxT. ^^m^mmi^mM-t^o *Mfi. 2003^10^ 9 0tc:mM^tL/c0;2^is^i#rFaii^ 

2003-350168 -^jo J; 2004 ^ 4 ^ 26 0 ICffilS ^ ;Jxfc 0 ^^IS^fFW® 2004-129431 #<^)^^*i 
(OT. Gal-GlcNAc ir^lB-rS) (^fflO^^M^ft bTl /iV> L«^W:*U Ml-Gal- 
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±Fucafl 

±Gal^1 ■»-4GlcNAc^1 ■•-aManafI ^ | 

6 6 

±GlcNAc^ 1 ^ManB 1 4GlcNAci8 1 4GlcNAc 
3 

±Gal jS 1 4GlcNAc^ 1 ZManorl 



m&mmmmzm i^^mm-^^^-f^-) mmm^m (i989) d^^v^, ist^^srispsi^-tir. ]^ 
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■t^ZtiCX^^X^^-r^^tt^'X^^^o '^tc. ^ii^-frfcS^^HPAED-PADife [J. Liq. 
Chroiiiatogr. , 6, 1577 (1983)] ioT^^fff 5^ <t T'^^^-S ^ <i:;55-et So 

^mifi^mm^\± i&^r. adcc e{± t ie-t) ti: ifn^ ^ tL 5 o 

t-fi, 4-311385 {C^^(^-^!j7;^^y^n—^/U^(t:KM690, ti' a— ^/Ugt 

^*:KM750*5j;TJf-^!>;^^/^n— ^/^^^KM796. Cancer Res. , 46, 4116. (1986)JC|B^O 
^ y ^ o MoAb5-3, Cancer Res. , 48. 6154, (1988) {CltBifeO^ / a — ^yk^fls: 

MKl-16, jS'n— :^y^fetfl5:MK2-34. J. Biol. Chem. , 264, 12122, (l989){Ctfi^(^^y 

:^/V^Kf*:DMAb-l ?Jt,if^Sfcff PjtbSo *fc. i: h1n.i^Xfi:h?>i)K IgM ^ 7;^-Cfe5 Proc. 
Natl. Acad. Sci. U.S. A, 79, 7629, (1982) {dfE^^^y a— :h>'l'^(t:/£if t;2|5:|gB^<^) t b 
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hIgG^7^tJ:Jg-f 5 hIgGU hIgG2. hIgG3. hIgG4 i:V^-r)fc-»^>^i^ 7;^OV^-mt5ffiV^Sr <b 
^5T'tSo *fc. b hM=¥^7^fls:0CL t LT«. hIg {^M■f-i^^^V^-fi^<^t©-et J;< . 

K 7 ^ fcS V X ^ ^ t (D^ffiv ^5 r t 5o 

^*tbBa^J#-^ 14. l5^^Ul6'eB:^n^T^/mii^i7i)>h:^j:^Vii<DCDRU CDR2. CDR3 *5 
J:i^/*y5iti^nmiE3?>J#-^ 17, 18 i32:X^ 19 T*^$ix5T ^ ymmm^hfj:^ VL 

CDRl, CDR2, CDR3. ^"a ti'^;i^ >'i^ U K GM2 9^fls:*§.^^. VH ;jSga^J||:-^ 20 

T*^$tL5T^ ygiia^j*5 ixjj/'^fcfivL ^5ga^j#^2i x^m^ti^r^ ymmm^-^t^m 

J; t;^ fc b Ui^<7) CH >5S hlgGl ih^i^ 9 ^ (DT 5: y ^iB^Uiii^ C> "9 . ^^*:co VL dSiE^J#-^ 21 
^iB^J<bU-C«. *^*:6<J{C{i, WOOO/61739 (c:fHifeOKM966>6SW-rST5: y^ga^lJ/^<if;5Sfc(f 

(DWi^(D^W-<D VH *5 J; tJ? VL <D CDR ^^U(0 1 h^<^<^ VH *5 i VL O FR iC^fit bfc V^^ 
^='-F-r5 cDNA^«^U t b^flC(^)H^CM^(OT. CH^^iS't-'5)*5j:t^L^C|I 

fi^Jfcfi, ^Bgqz 4-311385 icfE^O-^ r>;^^y ^ n— :^/v^^|s:KM690. ^J^:^^/ u—)-/^ 
^i^miSOio^rj-^^^^y i^x:i—j-/l^^i^m796. Cancer Res. , 46, 4116, (1986) {^IfH^ 
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a— :^/^feL^^MoAb5-3. Cancer Res. , 48, 6154, (1988) {dfS^O^y ^ o— 
<*:MK1-16, ^/ti'n— f/Ufct<*:MK2-34, J. Biol. Chem. , 264, 12122, (1989) fCfa^O^ y 
jj'n— :^/Vfei;#:DMAb-l Jfcifdsfcff ^^5o ^ti. b: bgtf^s:-Cfi&5;55. IgM iJ' 7^-Cfc5 
Proc. Natl. Acad. Sci. U. S. A, 79, 7629, (1982) t::|a<fe(^>^y ^ u— ^/V^f!|s:/iif ti^lSe^ 
O t h M CDR #1t^<*:ijfl^#IOi^it{-^ V ^ 5o 

iXfi, V-'^S^/iStjO-etjfflV^Sr.ir^iS-etS, «»Jx.tf, Protein Data Bank ^* (D iJ' 
;^{c^^$ir-rv^5fc ^^^*:^DVHioJ;TJ^VL<DFR(OT$y^iE?lJ. *fcfit h^^<^VH*5 
XXfVL(DFR (D^'^Zfif)V^-:f(D^Wr % J (Sequences of Proteins of 

Immunological Interest, US Dept. Health and Human Services, 1991) f$.i^i^^\'fhi\^^o 
fc hSCDR^^#:(DCH <b LTtt, t h-T 3. / y hig 

trnm-r^) {-S-r;i^f^V^;!)^/i5t>(DT-tJ:V^7&s, hIgG ^;^(Dtj<^)/5WJit?fe . 
hIgG i?7^tCJlt"5 hIgGU hIgG2. hIgG3, hIgG4 <^:V^ofci^:7'^? 7^<DV^-fi^t>fflV^•5r 
;55-e# 5„ fc CDR CL t LTtt, hIg {;iJl-mfiV^-f J: < . 

K rJ' 7 ;^ 5 V ^fi A 7 ;^ <^ ^ffi V ^ 5 r ,!r ds-e# 5„ 

t hMCDR^^<*:ijafi)ci^.t LTfi. ;«f :^v^ KGM2 {^#M6<Jl^Sf£;t--5 t 
hSi^(DWl!^<D^i^<D VH *5 ilJJ VL CD CDR iSr-^tf t hM CDR ?>tv5;65. 
^f*L<fi, ^iX-e*tlJE^J#-§- 14, 15. 16X'^^fl?)T?,ymE.mt^^f£ZUi^Wil<DCDRU 
CDR2, GDIS. *5 i tJ5X*=fe f*^i^^^f^^i^^J#■^ 17, 18, 19-^ ^fl;^T^ 5: :y?^iffi-^Mve> J^g S - i- 
VL<^CDR1, CDR2, CDR3 ^^tf fc b^CDR^^{*:imfife^*fc«^^<*:»r>Trmfi£i^''£if>65S>(f 

:itLb®fc h^CDR#tt^«s:iaf!Jc4^jfe;i»>-Ct>, ^**:OVH;65ia^J##22-T?^$tb5T5y 
g^lE^J, *fcfiia3^J#-^22T-;^$n-5T5/^ia^J<?)9*), 38#gOArg, 40#SOAla, 
43#S(DGln*5j;t;5 44#g<?5Gly(7)^ t,/i?/^< i: 1 -^(OT ^ / m^M7im<DT ^ y 

micm^ ^ntcT^y ms^m ^-^tf t h m cdr ^m.m&^m. mi^co vh ^j^ib^m^ 23 -e 

^^ttST^/^JIJ, *:fefiiS?im-§-23-e:^$tL5T5 y»^J(?5 9*>, 67#a(Z)Arg, 
72#gOAla, 84#@<7)Ser*3j;tf 98#i<^Arg©5*>ii^^i< 1 -o(DT ^ / ^mum 
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#ibval. 35#SOTyr, 46#a£^Leu, 59#aoSer. 69#gOAsp, 70#g<Z)Phe. 71 

^5fi!ioT 5 y mmm\zm^:^jnt:iT ^ j m&n^^t^ t > m cdr ^mmmsmi. vl 
;55iB?"j#-^ 25 -e^ $ ixs T 5 y ^ia^u. * fcfiia^ij#-^ 25 -e;^^ $ ^ls r 5: y ^^u© 9 

4#aOMet, ll#g«>Leu. 15#g(^>Val. 35#g(DTyr, 42#g<Z>Ala, 46#g(?5Leu. 
69#gCDAsp, 70#g<^)Phe, 71#g(7)Thr. 77#g © Leu jo itJf 103#e © Val /i^^^^f^ 

< ,b iy 1 ooT 5 y^^s^^ftiioT 5 ymmmKmi^^^^tiT 5 y ^la^j^^tf t 
^ M CDR ^Ui^mj^mtw^ u < . vh /ssge^j^-^ 22 -e;^ $ r 5 y siiaa^ij. * 

fc«ia^J##22-e^$tl.5T^y^ia>?IJ(^5t>, 38#gOArg. 40#gcDAla, 43#gO 
Gin *3 J: tjf 44 S g (D Gly (D 5 < <t % 1 -0<DT ^ / giaS;55f|fc<^T ^ J giaSJclgJ^^ 

ixfcT^ y^lH^lJ*-^^. ;5^o. j5t**:c7)VL^5gg^j^-^24T'^$tL5T^ y^^J, 
@a^J#-^24-e^$tl.6T5 y^ae^JO^ 15#g(DVal. 35#g(DTyr. 46#gOLeu, 
59#g«^Ser, 69#g<^)Asp, 70#g©Phe. 71#g©Thr. 72 #g O Phe *3 itJ^ 76 #g 
Ser t^hmf3c\^^'}^fi: < t 1 OOT ^ y ^M/!)5fife©T ^ y ^^SJJlflJ^^ tufcT ^ JW. 

mm ^-^tf t h M CDR #fis^^mfi5c^> ^^(d vh ^o^ia^ij^-^ 23 -t?^ $ 5 r ^ y ^se^ij. 

*fcf4ia^iJ#-^23T'^$tbST^ y^^J<^5*>^ 67#g<DArg, 72#g05Ala. 84#g 
O Ser joct t;^ 98 # g Arg 9 < <b t) 1 OC^T 5 y ^S^Sfifc^x ^ y W^WtZ-WSk 

^ tt^-T-^ -y^^ga^^-^i^s--^^!L-o-,^..^#:<D VL ;5?ia^^ 24 rt?^^ ^^-X ^ y-Slia^J.^--*=fe ^- 
fiiB^J#-^24 -e^$ix5T^ y^iH?IJC>9*>. 15#g(^Val, 35#gcOTyr, 46#gCDLeu, 
59#gOSer. 69#g<^Asp, 70#g<DPhe, 71#g©Thr, 72 #g (D Phe *5 J; t;?76#g<D 

SQrii>hm\-f.f\^^'}^fi< tt> 1 o(DT^ y^a*^5fifeor ^ y^S{cg|$i$tLfcT5 y®? 

iE^J^-^tf t CDR #«fet(*:imfife#)x VH ■tm.Jm^ 23 -C^ $ix5 T ^ y illB^J. 

*fc{ii2JIJ#-^23-e^$ix5T^ y^iEJlJ<^9*>. 67#:gCOArg. 72#@cDAla, 84#g 
<D Ser *5 itJ^ 98 #g <^ Arg <^ 9 "bil^^^ < .b t> 1 0(DT ^ J WB^mt^m^T % J 
^^1t.T % Jfmm^^^. ^^*:<DVL;05iB^J#■^25-C^^tb5T^y^^J, *fc 

f±ie^J#-^25 -C:^$ixST5y^iE^Jc^5*>> 4#gOMet, ll#gODLeu. 15#g(DVal. 
35#gOTyr, 42#g(DAla, 46#gOLeu. 69#gCDAsp, 70#g(DPhe, 71#g(DThr, 
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77 Us (D Leu jo it;^ 103 #g Val /S^e^ilfitt'S^V^ <thl -^(DT 5: 7 m^M^m<DT % 
Mci^6^Ktt. tjLi^(DVU7!>^^fh^t[Mm^^22, 23, 26, 27, 28, 29, 30-C^$n5T^ 

y mim^ hMi-tn^ 1 o<^T ^ y m^m^-st^ t ^ m cdr mmfiW. vl ;55:en^*niB^j# 

•^24, 25, 31, 32, 33, 34, 35 "C^^ixST 5 7 ^iE^lJ;Ji^bi^{^tb5T ^: /m@B^J^-^tf t 
^^CDR^^^*:«E^#>, ^<*:OVH;iS^tb^*tbga^J#-^22, 23, 26, 27, 28, 29, 30 
^ tL5 T ? y ^^J*^ b^titi^S 1 OOT ^ / S®3?iJ^^^, j5^o, vl ;5S^ti.^tbia?>J#-^ 
24, 25, 31, 32, 33, 34, 35 -e;^$tl.5T 5 y ^^J^^^b^fmST ^ 7 ^IB^lJ^^tf t h 
M CDR #fit^#:mi^fe#J, ct D ;irfls:6<](C«, VH ;5S@a^JS-^ 26 T'^^ttST ^ / ^SB^J^^;^, 

*^o, VL ^5ia^j#-^ 31 32 -e^^tbsr 5 /niB^j^-^tpfc cdr mmwmmm. 

VH;55gB^J#-^22-C:^^tLST5 y^ia^ljilr-^^, jJi^o, VL ;6Sga3?|J#-^32 ^^(^ 35 -C?:^$ 

*^l^<^ fc CDR m&^Wm^^t LTtt, VH ;5SgB^ij^-^ 26 ^i^5T 5 / ^iE^U 
-ii^o, VL ;5Sia^J#-^ 31 -e^^ixST^ y^^JiSr^trt CDR mm.Wm^<^. 

VH ;6Sia^j#-^ 22 -e^ ^ tbS T 5 y ^bb^u^-^^, jS^o, vl 32 1?^ $ r ^ y 

^ge^j^-^tffc ^scDR#^^sfet«fifife^^;5s^t>^* lv\ 

mW- 10-257893 \Z.^m<01^WiS>W^ KM8966 (PERM BP-5105) t^^m-T^ KM8966, J|^«teJ||» 
-KM8967- (PERM .BP-5-106)-.55?^-m*S :KM8967,. MW^W^mSQm .<EERM-BPr:5527.).^-;5?^#^.^ - : 
KM8969, ?p^S^i^ KM8970 (PERM BP-5528) t^^mt^ KM8970 d^'*i-ST 5; y ^^IJ/^ ,Jf 

rtLe>«©T5y^iB^j{^*5v>T, i^-hor^y®fe;55^^^ -f+Ap, gj^i*fcfSl^A$tb, 

T^y^<0^fiim±-e*>»9^0^tt#{^^^^n'fcV>;55, ^Wdr^7-- iJ^cr-=:>^ 
^2j|g, ;«7V'>' h • TT'n ' ^ y" ^l^:3f^7— • ^'-^^f n Nucleic Acids 

Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. , USA, 79, 6409(1982), Gene, 34, 315 
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(1985), Nucleic Acids Research, 13, 4431 (1985), Proc. Natl. Acad. Sci USA, 82, 488 

nAt.fcnm\if>^mm:L^\^xi,x<. mm. WAi^tzi-imw^ti^T ^ ym^n^m^ 

cm : T^y<^^ly. ^/^y^ 5 V 

DS¥ : y T/l'=¥— i^. 2, 4-v?T ^ 7 ^iJ' 2, 3-i^T ^ y :/n t°;^ 

ES¥ : :7°n y l^, 3-fc Kcdf^v-^^o JJ 4-t Kd:^^-^^"^ y > 

Fa¥:-fe^y>', /jN^-fey:^ 
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:=^$i^m<Olffii^Wr)iiU^tLXii. Fab, Fab', F(ab')2, scFv, diabody, dsFv *5 J; CDR 

>^mm(o Fab :^mm(D:ffiy'^ y ^a-^y k gm2 {z.i^miKm^-r^tKPmmh^m.^w^ 
mmm^^^<^ >xmm lt#5 r t a^-v^ *:^cf*, Fab f-ts dm 

F(ab')2fi, lgGSrMeS:$^«?§**-<:7°i/>T**affiLT#blx5»f>T-©9*> (H^<D234# 
S 5 y ^ST*^»f ^ . Fab /55 fc ^^v?fHi^<Dv?;^/i':7 ^ Kii^^^fr l^xm^^ti 

F(ab' )2 (i, 7tc^^(^:^f ^^i^ y K GM2 lc:«|#M6<j{c|$'a-r 
JC5^«^m^>^v^:^-e^»btT#5 r t i>^Xt ?>o *^::fi<- 1^I&<D Fab' iS;.^*ia-.^/kJig# 

Fab' fi. _h|E F(ab' )2 O t ^i^ffi^Ov^^yk^ ^ Y^^m^^Wm L/c^JHFS^ 5 ^^(^^l^iig 

Fab' 2|s:|g^(^;5f y :ti^ K GM2 {CiRFM6<J(-lii§'S-r -5 F(ab' )2m^m^iS7C 
W UTWS r t i)^X^ 5o *fctt. ^#:<^ Fab' »r;i-Sr=i— K-T -5 

;^^i^feSVMSXiK^i^-^#A-rs::<b{cJ; !9IS^^-*. Fab' ^mitr^^t^^x^^o 
scFv 1 :^<D VH <!: 1 VL t trM^^^i^z^^- K y l^:^— (KIT^ F tmErt^) =tm 

V ^TiSj^ Lfc, vH-p-vL ^^v ^ ui vL-p-vH y -<y'^ h'x\ mmm^mit^^'r^^i^Wr)! 
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^km<D scFv tt. :^^m(D:ff>^ii^V :t y K GM2 ic^m^iZ-B^-T ^^m^<^(D VH :fc J: 
TJ? VL ^ 3— K-f-5 cDNA iSrffil# L. scFv ^ 3— K-fS DNA <lr^ll|| ^ DNA ^WM^mm^ 

:^mm<D diabody fi. y K GM2 KW^m^i^'B-r ^Ui^B.fi^.l^<D VH *3 

XXJ^VL^=i— Kt"5 cDNA ^ffil#L. scFv DNA F <DT 5 / ^iajlJCOS^;^^ 8 

Bmeirtfj:^xoizmmu mim^mm±mm?im^-^ i^—h^\^^i-mm^mm?im^ 
^^--\znAu m^m^^<$'-%:mm^m:h^\^^timm^m^mx-r^^tizx ^^^^ 

-Br. diabody ^Mit-^S w t ^^X^ 5o 

dsFv VH *5 iUf VL <^^ix^*;Jx 1X5/ S^^S^ i^;^ V^-T vaSt-fiJ^ Lfc3j< y 

M{Cgtj|-r5T5 y^SfiReiter <9 ;^ $ tb^Tc^^lfe (Protein Engineering, 7, 

697-704. 1994) t«itJ6o-c. m.t^<DiLf^mmf^wn^M'^\r^xm^'r ^ :i tf)^x^ 

^^m(D dsFv fi, V ytiy K GM2 S^^mfifei^O VH *5 i 

a VL.^.:35=r.I?::^S-cDNA-^^#l>v dsFv =i— }?rt S DNA -<fefll||.Uv DNA 'i^-l^ij^^^lffla- 

^^#i-^^At- 5 r t J; (9 ^ ^ir. dsFv ^Mi^f 5 r -t? ^ 5 „ 

CDR ^-^tf-^^^ Ktt. VH *fcfi VL CDR <D{}^ti: <thl m^S^^^-^AyXm^^tl^to 

^mm<D CDR ^^tf-<:7°5^ Kfi, 7|s:B^<^;t/:/^ V K GM2 {c^Me^Ji-^^fS^^cm 
fi!c#l(^) VH^SiU^VL <DCDR Ff S DNA ^«|IU ^ DNA ^l^i^^^jfflBm^^ iJ'— 
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^fc. CDR tr-^tf^:?"^ KH, Fmocfe iy^]yy^U=-ji^^^^u^^iy:fj^u:^=^jum) . tBoc 
;^ K GM2 {i^^e^Jlc^sg-a-r S ^ = - K-T -5 DNA ^^T<^) (a) * fcfi (b) <if (^^t^ 

iis|BII&rt*tpc yyirf- K gdp- ;=^<^-a-f!glciP-^-r 5^ <!: LTfi, GDP--^ — ^ 

(Fx) Jt?if^Sfc{f bttSo 

(a) 1 -e^$n5iMiB^iJ;d^e>^.e-5 dna ; 

(b) is^lJ#■^2-c^$tL5T5y^ia3?|J^-*3v^■r, i^ji±oT5/^j55^^, gj^. n 
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(a) iE^J## 3 -t?^ $ 5i«ia^J;&^ b >i S DNA ; 

(a) ia?iJ#-§-4-t?*$tL5T5 y^SE^iJ^i^tj^'iSSeW : 

(b) iB^iJ#-^4T^$ixST5 y^i^^J{r*5V^X. m_b<DT5y^;05^^. gja. If 

(c) ia^ij*-^ 4 -e^ ^ 5 T 5: y miaa^u <ir 8o%^jb<^+B mii^^i- 5 r 5 7 ^gs^ij/i^ b 

<9 . fi^-O GDP-4-<^ b-6-x;r^'>-D-^ ^/ — ;^-3, 5-^ tV 7— ^Stt^^-TSS fi® ; 

( d) DMA ;&5 3 w- 5 H g 

(a) iaa?ij#-^ 5 -c^ $ n 5iiaSia^j;5^ b -5 dna 

(b) gB^j## 6 -^m. ^ix^mmmfi> ^fi^mk 

(c) ia^j#-^ 5 T?« ^ ttsitSia^j^^ bjfcSDNA^^by^'v'aivb ;fe^fi^-e^N^ -f y 
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(e) iB^j#-^ 7 ^ tL5 T ^ y mmm> h^f^^m&m 

(f) ia^J#-^8x^^$tL5T$y^ie^j/5^b^£5iies 

(g) ia^j#-§-7-e^^nsT^y^ia^j{c*5v^T. i iii_h©T ^ y ^^55^^^ gj^i. ifA*3 
DM b LTfi. iB3?ijii-^ 1 *fc« 3 -e^$tb6*^ia^j^^-r6 DNA, @a^ij#-^ 1 sfcfi 3 -e 

5 6 -C^$tbSJMiS3?iJ<Sr*-r'5 DNA. iE3«J#-§- 5 *:/tfi 6 "C^^tbSlfeSgB^J^^-r 
U 3, 5 *fcfi 6 -c«$tbSii:M^J;i)^e)^.eS dm if<D dm ^fcfi^o— IfP^ter^ir^ 
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SSC (1 fgFMO SSC mrncomM^. 150mM ig'fk':^ h y ix. ISnAl iJ' ^ l^^-T h y ^ A i 

<t^5-e#5„ ^^-l':/y ^'t'-^— v'a ^'fi. Molecular Cloning, A Laboratory Manual, Second 
Edition, Cold Spring Harbor Laboratory Press (1989)^ Current Protocols in Molecular 
Biology, John Wiley & Sons, 1987-1997, DNA Cloning 1: Core Techniques, A Practical 
Approach, Second Edition, Oxford University (l995)^(::tES^tl.TV^5:fe-&{cfpCTtT 9 
r t 5o ^ h y >"^:= > b /i*#TT'XN-Y V ^4 Xplig/i DNA t McP^m^lt. 

mmm^- 1. 3, 5 *fc« 6 xm^ti^mMMnt{}?^^j:< th 6o%si±(Dmm{i.%:^-t^ dna, 

$f*L<tt70%^Ji, J;«9$f*L<«80%^±, ^ib(^$f*L<«90%i^;^±. b 

< fi 95%i^;l±. L < fi 98%SX±(Dm^^^^'t^ DNA ^*5tf 5 ^ i H^X^ 5„ 

^ ntiT Z y ^lE^J^^ e> t) , ;5^o a 1, 6-:7 =1 iyju V^iy' 7.^=^=7 — S M 6 
ttv -Molecular-Clonirig,- A Laboratoxy-: Manual, Second Editi^hj-Gold- Sprijig-lfajrbor^-- . . = -=:.--.- 
Laboratory Press (1989), Current Protocols in Molecular Biology, John Wiley & Sons, 
1987-1997, Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. , USA, 79, 
6409 (1982), Gene. 34. 315 (1985), Nucleic Acids Research, 13, 4431 (1985), Proc. 
Natl. Acad. Sci USA, 82, 488 (1985)^(iliE^©g|5f4lRFS6<j|gS^Afe<^fflV^T, 0iJx:f*, 

1, 3, 5 *fctt 6 -c^ ^ tbsigsia^j^^-r s dna \z.wsmmm.m^MM^ r 

i~20i@, J:D$f*L< fii~ioiB, $^{c:/ff*L<f4l~5<H-Cfc5, 
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8X'^$ix5T5: y^iE?IJ.b BLAST [J. MoL Biol., 215, 403 (1990)] ^FASTA [Methods 
in Enzymology, 183, 63 (1990)] ^(DM^fyyh^m^^XnM-l^tit^iC^ {i^ti: < t h 80% 

(a) ^<Dit^S-?^^6*)L^jte^^il!t^<^^fe : 

(b) ^oJl^-i^(^ K^':^>' y^^T ^-/W-^^7<t^mSi : 

(c) ^^doVNTt^^^^m^^A-rs^^ : 

(d) mm(Dm^^(Dm^xi-mm^mm-r^^m i 

So 

LCA (Lens Culinaris Safeco Lentil Agglutinin) , -^i^^^ K V'::?' PSA (Pisum 

sativum S^CO Pea Lectin) , y 7-^^ VFA (Vicia f aba S5f5© Agglutinin) , b 

ct^^rfi^^^U^^l^ AAL (Aleuria aurantia ^5^60 Lectin) ^^^tf ir^iS-e^So 



25 



^W-e#)fcV^^Sil^M^ J;t)^ff*L<fi2~5fg. $^[C$f*L<ttlO^. ;^ti^if*L 
lO/z g/inL~10mg/iiiL. L< 0. 5nig/mL~2ing/inL "CfeSo 

YB2/3HL.P2.G11. i6Ag.2ojNDsa, r> ^ ^ d — ^ jjifflfatsfe Nso jifflia^ -^^ ^^ti^-^msm^ 
sp2/o-Agi4«. -i^v Ti^^^M.:^^—mmmm^^Bmmft^. ^i^^m^-t^^^^yv k— 

^ffi^jiA^fc^^-v^ — — x^^^^ ^ —3^mmM^^<D cHo mn^w cho/dg44 iNBnas5f5<^?^sciE 

m^^m^ < itmM i t a i 1 4"*^ e) ic: ferm bp-847o t ^ V ^ 5o 

.-...^ 

( 1 ) mmtDmm^^m^ t \^fz.m.u^mm(o^m 
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(Cf±. GW-^l^y—^ 4.6-7^1: K9^— ^ (eiT. GMD i;*fE-r€)) . GDP-4-'Jr h-6-x;e-=^ 
v^-D-^^y-^-3,5-ait:V^— tf (^T^ Fx i:^fS-r5) Ttf^^i^fctf e>tt5o N-i/y^v^ 

y n — If <if ^5 tf ^ tb 5 o 

r r T'V ^ 5 itfe^^ t (i, DNA * fc« RNA Sf-^tfo 

^^V^^>/£5:;^^fe1l^-^^i^5o ^OfimtbTtt. T>'^-br>'^&, y^if'fAjfe, ffll^mift 
RNA-DNA ^^-^ {^XT. RDO jfeir^fB-TS) , RNA ^'iS' — 7znT V-V 

m 

12, 239 (1993). BIO/TECHNOLOGY, 17, 1097 (1999), Hum. Mol. Genet., 5, 1083 (1995), B 
ISX^, 13, 255 (1994). Proc. Natl. Acad. Sci. U.S.A., 96, 1886 (l999)^{CliS4fe$tL7t 

mmp^mp^ ^ ^iisr'f- K GDP-:7 zi—7.<o^mm^'t^mm%tz.\% n-^ y =1 Yn^^m.-^m. 
5 ^ 3 — Ki" s cDM fc5v^^4y/ADNA^ Mij-r 5 o 

PMbfc cDNA fc5V^^iy/ A DNA ©JtSiB^J^^^-TSo 

*^Lfc DNA <owm\z.-m^^. mmm^^x^'^'j- f GDP-7=i-^(D-a-fi£{c^#-r5i^ 
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^±m)^ou:t ' ^^mm • -^mm • 'wm—mm.m (1996) ], Moiecuiar cioning. a 

LaboratoryManual, Second Edition, Cold Spring Harbor Laboratory Press (1989) ^ Current 

Protocols in Molecular Biology, John Wiley & Sons (1987-1997)^ {rfe^^tb/c^t'fk^S^ 

—^>WSx-^ RT-PCR mmi)^^\fhfl^. 
pfilUfc^RNAXfimRNA^^b cDNA 9^ :/7 U — ^f^Mt'-So 

#i-5^3g<^T5y^ia?iJle:S'^v>T. Wt^-c "^-^f^Sit. f^iliL:^ 
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cDNA :/7 V —^mmt LT pcR mx-mm^hm^ ^ i^^^ k GDP-7=»-^<D^fiKt-Bi-^-t- 

mm%:='— Fi-5 DNA $r^#-r5 w <b^s-c#5, 

fc h3l«^t M&#lOmJSfeX«JNHfla<D mRNA fimiR<©tj<^) Clontech ^±)SrfflV^Tt 

T^v^i^-h y 7>'U;^-t3f^^-fev'r>i>,^ [Methods in Enzymology, 154, 3 (1987)] , 
:t-yT ^'M^T =-i^>' ' ys.J—}V' ^X2xi-^)VJ^ (AGPC) ^ [Analytical Biochemistry. 
162, 156 (1987); 9, 1937 (1991)] fiiElfi^Vf 

*fc, ^ RNA poly(A)+ RNA <b UT mRNA ^Wi^'t^:>5W^h LTfi, '^^)^ (dT) 
'fb'fe^'H^' — ;^;^7 7^fe [Molecular Cloning, A LaboratoryManual, Second Edition, Cold 
Spring Harbor Laboratory Press (1989)] ^/55$)}f btbSi 

$^)^^^ Fast Track mRNA Isolation Kit (Invitrogen t±) , Quick Prep mRNA 
Purification Kit (Pharmacia tt) <lf (Drt7|S<^=Jr h MV^5 ^ i (Zl j; mRNA ^^^^"5 

^©iL^fc hXfi#^fc b«I#>Ojiai6X(iJNBffa mRNA t^h cDNA =7 ^ Zfy ^) —^^m-t^. 
cDNA ^-fl/^y^f^Mffi-i: bTf±> Molecular Cloning, A LaboratoryManual, Second 
Edition, Cold Spring Harbor Laboratory Press (1989) ^ Current Protocols in Molecular 
Biology, John Wiley & Sons (1987-1997), A Laboratory Manual, 2 nd Ed, (I989)^j3:|att^ 
fVk.')jWi^ S>5V>firtT|S<^:^r5/ ^7L\f. Superscript Plasmid System for cDNA Synthesis 
and Plasmid Cloning (Life Technologies tt) , ZAP-cDNA Synthesis Kit (STRATAGENE ^t) 

cDNA 7-r:/7y— ^f^jSi-r-Sfc^ix^jJ'ct— =i^^^j^i5r— uxfi. K12 W>t>-cg 
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ZAP Express [STRATAGENE Strategies, 5, 58 (1992)] , pBluescript 
II SK(+) [Nucleic Acids Research, 17, 9494 (1989)] , A, ZAP II (STRATAGENE ^i:) , X 
gtlO, ;igtll [DNA cloning, A Practical J^proach, 1, 49 (1985)] , XTriplEx (Clontech 
tt) ^ X ExCell (Hiarmacia ^±) ^ pT7T318U (Pharmacia tt) ^ pcD2 [Mol. Cell. Biol. , 3, 
280 (1983)] *5j;t5pUC18 [Gene, 33, 103 (1985)] ^^foff -5 r. <b i^^X'^ 5o 

^Ztt^-Q^^i)^. 0^\^<i-i:kmMii^m^^htl^o Escherichia coli XLl- 

Blue MRPf [STRATAGENE tt. Strategies, 5, 81 (1992)] , Escherichia coli C600 [Genetics, 
39, 440 (1954) ] , Escherichia coli Y1088 [Science, 222, 778 (1983) ] , Escherichia 
coli Y1090 [Science, 222, 778 (1983) ] , Escherichia coli NM522 [J. Mol. Biol. , 166, 1 
(1983)] , Escherichia coli K802 [J. Mol. Biol., 16, 118 (1966)] $SXXJ^ Escherichia 
coli JM105 [Gene, 38, 275 (1985)] ^;55^V^pJtL5o 

cDNA ^^^9 V—it. 't(D^^&.^(Dm^i^m^^Xh^\'^'dK ^^^S cDNA (D^^^T 
ffX. ^ikS cDNA ^^m^Kmmr^tci^i^. 'Wm-<b7!>m^\^fc:tV =f^^S^ym [Gene, 
138. 171 (1994), Gene, 200, 149 (1997), m&WmUmm, 41. 603 (1996) ; m^m^, 11, 
2491 (1993); cDNA iS' a— =>'j5^(^±;a:) (1996) ; it^^^ y — <^f^®i^fe (^±^t) 

(1994) ] ^m\^^xmM \^xsj<T<Dmm^m^^x i v \ 

f^i^Lfc cDNA V—^^Mt LT PGR W: [PGR Protocols. Academic Press (1990)] 

<lrffiv^T DNA (omm^n 5 :i <»: I- i "9 . mm\^m^ ^ v^^^ k gdp-:7 ::^'-;^<D^m^m-^-t 
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' M^:^Wi. m^^-S.^^-^p— (Sanger) b <^ v^T^^^" ^ "iXjfe [Proc. Natl. Acad. Sci. U.S.A., 
74, 5463 (1977)] fcSV^fi ABI PRISM377DNA ^^'^i^•t^— (Applied Biosystems ttjgi) ^ 

-^^L/c cDNA fe5V^fi cDNA U — ;i^?> ^ o ]) ^ ^ a l^-^zfy — 

— i/3>' [Molecular Cloning, A LaboratoryManual, Second Edition, Cold 
Spring Harbor Laboratory Press (1989)] ^^fflV^-C, *fBfl&F*1*Sp? ^ l^:*"^ K GDP-7=i— ;^ 

ma^fhl^^ ^ K GDP-:7 n-^(D-g^^(;iBi-^-r -S^m^fef* N-j5^ y = Kife-a- 

b^ifi^t YWi'i^(OmMtJL\t.m^\^^i^M mRNA ^S^fj-g-fiJcb;^ cDNA fc5V^« cDNA '7^^'7 
^ ^© 6 n — 1 a 1^^-t^^m^m^^^'r^mn<0 cDNA ^^^f 5 ^ i t> 

(Sanger) ?j<^>'-r;^:^r^/& [Proc. 
Natl. Acad. Sci. U.S.A., 74, 5463 (1977)] fcSVMS ABI PRiai377DNA v^— ^ i^i?- — 
(Applied Biosystems ^±S^) ^(DmMmW^WikW:^m^^X^m't^^t\^X^. m DM <D 

mMmi\^^^-r^ ^ t ^^xt -So 

^^LfccDNAOJeSiB^J^tirt::, BLAST^<DllP<4^07'a ASrfflV^T. Genbank, 
EMBL 43J;U5 DDBJ Jfei*<^)*£SBB3?lJx— iJ'^-^^^lrM^-rS w ttc i 9. il#Lfc: DNA ;55x— 
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model 392 (Perkin Elmer %tf3) DNA -^fig«|t?>fb^'g'fife-r5 ^ J; . rNHSSl^iK^ 1/ 

cDM C <»: 5o 

mH^fHW^^^:^^ F GDP-:7=i— ^(^^figt:i||-^t-5^*fctt N-i^^y KijsS-a'^-a-M 

DNA ^PM't*5:fe'j£<*^ LTfi. Molecular Cloning, A LaboratoryManual, Second 
Edition, Cold Spring Harbor Laboratory Press (1989) ^ Current Protocols in Molecular 
Biology, John Wiley & Sons (1987-1997)^{c:fB^^tLfc^^(D:&ife;iSfc{f -i^ 
/ DNA y^ZfyV^:^^ V — =- ^ J>> (Genome Systems ^ Universal 

GenomeWalkerTM Kits (CLQNTECH tt) J^i <!f ^ffiV^S r <t d i >9 . mH^lHI^^ ^ K GDP- 
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;tf*f-V;«f— (Sanger) ?j<^-j^x^^:>^ [Proc. 

Natl. Acad. Sci. U.S.A., 74, 5463 (1977)] fe5V>f± ABI PRISM377DNA v'— ^J^oO'f— 
(Applied Biosystems M) ^<^)MgBmtff^S%ffiV>X:$^W-r5 ^ <b l-i f5 . ^ DNA <?5 

itSiajlJ<Sri*:^-f-S :i t 5„ 

l^m^tl'^yj^ DNA (^mSia^JSrtj^t::, BLAST ^<Dffi|RH4i^^^a^7A^fflV^T. 

Genbank. EMBL id^U DDBJ t'.? <if ^5?^— ^^^"T 5 * <t i "9 . ^#Lfc 

^^^^fc DNA cD*^SE^Jt;iS<5VNT. 7^;^:7;^-T5i5^'l' h^^^^lJfflUfc DNA 
model 392 (Perkin Elmer ttM) DNA ■g-RfcBI"C^b;^-g-fifei--5 ^ti^X^), BH^P^m^ ^ ^ 

N-T■fe^/^i//^:^i^ 5 6 m^^='—:^(D l {4^5 a^^-^§i^0fii{-^^-f^^^(^/r■ 
y A DNA hx^t So 

So 

^fc. %m-<^i5'-^fflv^-f, «l^^^i^i^;d-5^F GDP-:7=t~;x:o-a'^{c:M-^-rs^^ 

*fctt a-i^ y 3 F*£-a-=^-a-M3^jS7c^sg<^ N-r-t^/i^i/yu-ri i^ 5: 6 m^-y=^—^<D 
1 a i^^'t^mmmmi^m-^-t?>mm<DmMw.m\^m<5\f ^-c^n- uytr ^^-^ y 
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-:^<D 1 aM-g'-rS3»^^l^M-^-rs^m^=i— K-rs cDM tsXUV/ a dm (^iSS 

SEjij© 9 i^igg L/C 5-150 mm. $f * L < 5—60 j^s. i «9 L < fi 10—40 mm\^ 

^:7;*-n5^;i-rc- fii$-e-f^i^l^^tLfc;^-y dr^^u:^^ Kp^**:. ;^y Ktf o 

y ^^S^^y^T^/u-^-^^s N3' -P5' 7}n^ :7;r T 5 7^— tbfc;^ y ^i-'^ u:t^ K 

fl^flc, ;^ y =f5? ^ Kf <^ y 3}?-;^ <!; y V^v^^;^7^/U^$^^5^:^5^ Ki^^-a-l-^ 

m$tt/c:;^-y v-^d-^ K^^^i:. ;t y =fp? V';^-^ K^f v-zi^^js c-5 y'u t°^y^t> 
7 iX/^T-SJ^ $ tLfc^ y =f ^ 1^:8-^ KBI*^*:. ^ y 5? l^;^-^ K^f <D ^ v^/V;SS C-5 5^ 
ry'— /i^!>^>'/w-egi^$tifc^^<*:;d-y =f~^i^w^^K. *y ^f'^^:^ i^;^^ K^fO^/hi/ 
>'7!)^ c-5 trn/Pv' h ^^:/-egife$nfc;^ y =fp? m^^js, ;^ y =?5? v-;^^ K 

_:.tfj®i^^^ >>.i^:;5l7-3c^.y^J^4^-i^^ (phenoxazinerinodif ied -cytosine)--T^ - - 

fc;i-y =^"5^ ^ K^^^^^, :^ y =^3? U;*-^ Ftf"*^ V 2'-0-7'u if/uy 

•vm^^rifc^V u:t^]^mm'i^. fc5V^fi;^-y ^'^i^l^^r^KtftT^y Tj?— 2'- 

^. 16, 1463 (1997)] , 
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^h.i^±.(Oi^(l^M^^(O^MH^ Manipulating the Mouse Embryo A Laboratory Manual. 
Second Edition, Cold Spring Harbor Laboratory Press (1994) ^ Gene Targeting, A 
Practical Approach, IRL Press at OxfordUniversity Press (1993) ^ v*-?^ =- ai T/W v' y 

-X8 i^—iy^—^^yT^>^, Es mft^^m\^^fc^m-^'>:^(Di^m,^±^± (1995) (sxr. 

^-r^mmo)^/ dm ^mu-t^o 

^jj^ DMA <DissiB^j(-t>s<5^> efe^-r5«6<jjt^^ m^uit. mm.pmy^^\-^^Y 
GDP-:7 3-;7;o-g>fife{cg§#-rs^*fc{* N-;j^y 3 V- Y^^m^mmmM5xi^(o n-t-^^^ 

^ ^-(Dm-^^mms^^^m^L [^■k.mii^^mn'r?>^ti^x^. :^?im<Dmm<Dii^^<Dti^ 
ms^p^m^ ^ v;*-^ K GDP-:7 =t-;^(D-g-fKtw^#-r s^id^fcfi y = v- K^-e^^-g-M 

^•t^mm<Dyy M. dna lt^. ±iei<d (D <d (a) ictB^feoyyiN 

DNA (Dmm:)3m^j: ^a^hif ^ti^o 

DNA ©J^iB^j^ LT, «aj;t(iia^J«:-i- 9, lo. ii joitJ? 12 {ciB«fe<^itSia^J;65fcff f^tb^^ 
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^fefl5:_h<^#6<Iit^^$rtB[^mj^Xl-r6^ci60^— h-^i^^^-fi. Gene Targeting. 
A Practical Approach, IRL Press at Oxford University Press (1993), =■ =lT 

v'y-XS i^-^^^-^yy^^l^i^', ES jNflli&^ffiV^y5li^S•^^>^©f^M(¥±4t)(l995)^ 

tBR*l|^x:**:^^^6«]{C:ilSrJi-5;^jfe<b tT, m^tt. Gene Targeting, A Practical 

Approach, IRL Press at Oxford University Press (1993)^ -'"^-Y — a. T/l^v' U 8 
-^^-^yy^^l^ii^. ES ;NBll&^ffiV^/c^m■^!i^^Of^m(^±^t)(1995)^^^|EifeO^Kv^7" 

{::>Et-t"5lMf>'/^^:/y ^Vif—v-a [Molecular Cloning, A UboratoryManual, 

Second Edition, Cold Spring Harbor Laboratory Press (1989)] PCR & [PGR Protocols, 
Academic Press (1990)] ^H^hifhin^o 

-^•r5^^<^cDNAfeSv^fiy/J>>DNA^±IEio (1) o (a) {::^<^;J^&Srfflv\ 

^iiityt cDNA fe6VM±yy A DNA (^itsiB^ij^i^^-r-So 
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^HartlS^ F GDP-:7 =1-;^ 0^fife{cii-^-t-5^^^fc:fi N-i/ y ^ v- Fij^-g-^^M 

^■t^mm(0 cDNA €rP3©i-r5:*^fe<t LTtt, 0»J;tf^. _htBlCO (1) (D (a) tCfB^O 

- ■--.-■.veDNA=-®TOifeife5feiJ^lfefc-^;.^.i^ . - , .. .... ............ ..^^^^^^ 

■^•t^mm<D^y DM ^m^-r^:^mtvxi-i. m:^i-£. jiiei<^ (d o (b) i^mm 

<O^J DNA <r>mW5mfi:i£fl^-h\fh\\.^. 
DNA <^*IMajlJfi. ig^?'i«IJI^i^?'i<lf-e^l^, pBluescript SK(-) (Stratagene ttM) 

— (Sanger) h<r>V"f:^^'iy^ [Proc. Natl. Acad. Sci. .U.S.A. . 74, 5463 (1977)] 
^&SrfTV\ 4£SiE^J @ i&^^-tff ^g, ABI PRISM377DNA i/— ^^Vi^— (Applied 

Biosystems thM) ^<Z)MS@a?iJ^W^tt<^fflV^T:5>ffi^-t-5 ^ (ci t) , flt^-fS r 
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RDo {i. ^jfe* fcfi DNA -a-^^ffi V ^ 5 r i: i «? mm-r ^^ta^x^^^o 

'f'^^W;^ L-Tfi, Molecular Cloning, A LaboratoryManual, Second Edition, Cold Spring 
Harbor Laboratory Press (1989), Current Protocols in Molecular Biology, John Wiley & 
Sons (1987-1997) ^(CiE« ^ tLfc^^fls:Ji(^it^^<^|^MSrit:^;Nlffi-r "5 fcjf tt 5 » 

RDO fi. Science, 273, 1386 (1996) ; Nature Medicine, 4, 285 (1998) ; Hepatology, 25, 
1462 (1997); Gene Therapy, 5, 1960 (1999); J. Mol, Med., 75, 829 (1997); Proc. Natl. 
Acad. Sci. USA, 96, 8774 (1999); Proc. Natl. Acad. Sci. USA, 96, 8768 (1999); Nuc. 
Acids. Res.), 27, 1323 (1999); Invest. Dematol. , 111, 1172 (1998); Nature Biotech.), 
16; 1343 -(1998) ; Nature Biotechi ,- 18, 43 (2000); Nature Bioteeh: , .18^- 555 (2000^^ 

:^mm(Dm,p^mfmo%:i¥m:i-^tiii>\cm\f^?>m^m^. mmp^m^^ i^^^h- gdp- :7n 

RNAi&^ffiv\ m^i^. sj<r(DXoKi^m-r^^t^^x^^o 
mis^[^m^ ^ i^^^ K Gw--^ ='—:^(D^m^m-^-t^mm^tzii n-^/ y =1 v- v^^^m^m 

■^•r^mm(OcDm^±mi<o (d (d (a) iz.^5M(D:^W:t:m^\ cdna ^piji-s. 
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mmi^fz. cDNA (ommmm^i^^-r^^ 

^RNAi jt^-^^<SriNeflart-e^m$-&Sfc«){e:. mmi^ti cim <D\l^)f. ^tztii^^^m^ti: 

^g^i&tLTfi. wi^ma^. s*L*iHfl&. Wi^jjsfBfls^. #6<j<b-r5iaHiiai^ifp?i5^V' 

iNflll&rt*!^ ^ v-^^ K GDP-:7 3~;^(D-a'fi)cl-li#-r'5^^<^^tt*fctt N-^ y 3 Kiig^ 
o (1) (D (a) tcte«(0;^)Sfe/5Sfe(f b^x-5o 
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1 fic^s ai^^-^§jeiNK^{::||^-f 5^^oJ^ia^J(;:S-Jv^T|S:th Lfc RNAi Jt^^, iH 

RNAi ite^fi. fcfi DNA -^^^m V ^ S w t J; D -5 ^ <h ;ii5X' # 5o RNAi 

Jt-fe^iO^i VJ:^ httx [Nature, 391, 806 (1998); Proc. Natl. Acad. Sci. USA, 95, 

15502 (1998); Nature, 395, 854 (1998); Proc. Natl. Acad. Sci. USA, 96, 5049 (1999); 
Cell, 95, 1017 (1998); Proc. Natl. Acad. Sci. USA, 96, 1451 (1999); Proc. Natl. Acad. 
Sci. USA, 95. 13959 (1998); Nature Cell Biol.. 2. 70 (2000)]^OiEife{Ctieo-r^H-f'5 

^mm<Dmi^m.^m^i^mrr^tzm^m\^^^m^mS^i'i. Nature Genet. , 25, 35 (2000) 

h9i^^:^y^^^(D-y^^J>.i: t±. ^MM^^ ^y^^yj» #A $ S r <b -t?^ 
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^g^iSBBSi: LTfi. Hji^jpfflta. s^iNBus. mmBfim. m^t-t^ms^p^m^^i^ 

K GDP-:7 ='-:^(D'a-!^\cm-^-r^mm^r^n N-^^ y =1 v- K^ss-a-^-a^Mi^STSj^^o 

(1) o (a) ^z^(D:^mA^hifhi^^o 

mfi^m±<omm&m(Dim.mm=km^ti.xmmmmi^=kmm-^:^mt\^xn. mx.it. 
:^r^i(D (5) {c^(D:^m^i)if^th^o m±tfLi^^(Dmm.mm^mmtLxm^^m 
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isssaoi/yi'^^:/^, 157 #io^Dv^:/, 161 #@<^)y v^^') /i^^jgttfcM^/j^^^lg 

^^aoTV^5r ,i:;5SWb;{l^{-$iXTV>5 (Structure, 8, 2, 2000) „ irf^iyi^, ^Lii^m<D 

GMD cO«^* NADP ^SK-Cfc 5 GDP-^ <t OJ^-a-lgf-H LXfi. V ^'rH<Dmi^m^i3 

\f^Xiii^tAyifm^ti!>mm^tlX\f^f£\^\ m^X^ GMD (Z)^*Stt^a5rttb4oOT5: 

155 #a(75M^;a-=>s 157 #SO^/V'i5'^^^, 179 #@ (O^a i^:/, 183 

J; ^''^T^ y^MJ^^^ALfcit^^cDf^SSifix Molecular Cloning, A LaboratoryManual, 
Second Edition, Cold Spring Harbor Laboratory Press (1989) ^ Current Protocols in 
Mol8Cular..Eioa«gy,=--.John.:Wiley & -Sons. (-1987-1997) ^^CfB^:^4^^feM^£#^^^^^^M^A^fe:^' - 

iE"t"S) ^SrfflV'*^ Molecular Cloning, A LaboratoryManual, Second Edition, Cold Spring 
Harbor Laboratory Press (1989) ^ Current Protocols in Molecular Biology, John Wiley & 
Sons (1987-1997) ^ Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, 
Cold Spring Harbor Uboratory Press (1994)^tc:ia^$n7tjt^^^AO:&&{Ct^oT. 0il 
xfi, iJAT© J; 0 KWmt^b r t i>^X^ 5c 
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^ DNA iT>^-^ DM ^ig^/.e^m-^^ iJ'-cDT^n^-^-fOTiJSJ-ffiAf 5 ^ t 

(1) (D (a) l::ta^o;^fe;&^fe(f e>tL5o 
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(3) mmi^^mmm^mA-t^^m 
i^mx^ So 

m^^='—^(^im^am'a-r^mmmm\^m^-r^mmti.xn. M.P^^\^n. ai,6-y 
Tf4. m^i:^. m.mmm<Dmmm^ij^ (m^mis) 0 (1996) , Nature 
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Genet., 24. 314. (2000)^lCiE«(^);^&^^tf 5 ^ <b -5, 

S)it-ll#-t-S^<^)St4$rSiJ^t-5;^&<b LTfi, «ajx.f^. 2^JSl<D (i) (a) {;i|H« 
(0;^^;5Sfo(f ^tbSo ^^tmft^5>^<^)M«fl|jtSrsilS'J-r5:^&.t UTfS. «»Jx(i. #^4* 

^%^(omm^^^'r^fM^m\i^^m^nm.n.. m!^tmy^^\^^f-Y gdp-:7=« 

T^'^-ti/;^ RNA/DNA ^^|if C^^-T ^^-^--T :/i5^;^ h y — , 50, 322 (1992). it^, 

46, 681 (1991), Biotechnology, 9, 358 (1992), Trends in Biotechnology, 10, 87 (1992), 
Trends in Biotechnology. 10, 152 (1992), ^JSX!^, 16. 1463 (1997)] , hVy^l^'^V 
y^^S^ [Trends in Biotechnology, 10, 132 (1992)] t-t ^A'B-=f'<D^^ 

mmf^m^^}^:^^h' GDP-^=^—p^(D'a-m^m^-r^mmti.xn. Mi^^ma^. gmd, 
umm% ^ K gdp-:7 3— 5^^(DfiH4*fcfi N-i/ y = K^-a^ 

f^{c:g|#-rS^^<^SttSrSiJ^t-S^fe<b LT«, 0«Jxf^, *JS10D (1) O (a) Id^tt 
jNei!aii[±(^*SmeiCOJ^«it?r^'J-r5:3^?fe<i: LTtt, ^y^if^, ^I^^kd (5) JclEife 
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Somatic Cell Mol. Genet., 12, 51 a986)^\Z.^m(OUi!r ^>^^m\^^fz.:^m7!>^^if ^H^o 

5^<t^ST#-5;5S^ LT(i, V'>'X-^;^ l^iJ'^^ LCA (Lens Culinaris a 

Lentil Agglutinin) ^li^ K?^'^;^ PSA (Pi sum sativum a^fetO Pea Lectin) ^ 

y^-^^ V^^^' VFA (Vicia feba_S5t5<7) Agglutinin) , of^-^ !7 >'^^l^i^ AAL 
(Aleuriaauranti a gfa^cp Lectin) ^^^tf S 31 ^^tf^ 5o 

:i:^*:6<Jl-{i, l/ig/mL~lmg/mL 0^^<DJi^<©W^5^^^-^tpl§flfi-e 1 B~2jl^^ $f * L 

<tt 1 0~i mmmmu ±^Lx\^^^mmt:mi^mmi>^\'^it=t^=^—^\^y^Tyzfi. 

^^^<DtTLi^flS.^^ti^ Molecular Cloning, A LaboratoryManual, Second Edition, Cold 
Spring Harbor Laboratory Press (1989) ^ Current Protocols in Molecular Biology, John 
Wiley & Sons (1987-1997) ^ Antibodies, A Laboratory manual. Cold Spring Harbor 
Laboratory, 1988, Monoclonal Antibodies: principles and practice. Third Edition, Acad. 
Press, 1993 , Antibody Bigineering, A Practical Approach, IRL Press at Oxford 
University Press, 1996 #{Cta®$ttfc;^&^fflV\ 0»J^(i, S;XT(0 X V l^^^Mi^^PX^ 
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^tsmm $ O DM »f>T-*PI©t-r 5o 

cDM (i, WIEl. <7) (1) CD (a) (c|Bm<D cDM <^P$i;^&tCt^ V \ t hXfi^t hiHl 

^#^^3E^flS<!: LXfflV^S^-^^^^i. ^m-<i^ iJ' — <5: LT. M^^t. YEP13 
(ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) ^^hif^ ^ tit^Xt 

PGK :7°n^— ^— , GAP >^n^— , ADH , gal 1 y'a^—^—, gal 10 :7°a 

l>iX3 i?— , MFal 7°n^— , CUP 1 T'n^— ^ — 

^iiiseiiat LTfi. -»^5';^;D ^-fe^jg, ->y-^y:fjx3^±^m. ^ y 3.>r^n ^-fcy^Mx 
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K y 3>;7Kci ^'Jg, ^ 9 =-:i- X ± ^ mm\^mir ^W.^^. m^^-£s Saccharomvces 
cerevisiae ^ Schi zosaccharomvces pombe v Kluweromvces lactis> Trichosporon pullulans > 
Schwanniomyces alluvius ^^feff 5 r. t i)^'V^ So 

:it7i^X^^. 0*1 nil^^ hn/JfW— ^a^'^ [Methods. Enzymol. , 194, 182 (1990)] , 

^^y^^uzf^yt.^^ [Proc. Natl. Acad. Sci. U.S.A. 84, 1929 (1978)] . g^^U 5^!>i».?Sfe 
[J. Bacteriology, 153, 163 (1983), Proc. Natl. Acad. Sci. U.S. A, 75, 1929 (1978)] 

mi^mn&^'^^ti^xm^^^^m^Kn. m^^^^—t\^x. m^\t. pcdnai, pcdm8 {-y 

^h^v'^t i 9 rfflSc) , PAGE107 3-22979; Cytotechnology, 3, 133, (1990)] , 

PAS3-3 [mmW- 2-227075] , pCDM8 [Nature, 329, 840, (1987)] , pcDNAI/Amp (Invitrogen 
|±) , pREP4 (Invitrogen ^) , pAGElOS [J. Biochemistry, 101, 1307 (1987)] , pAGE210 ^ 

«»J;irf, (CMV) <^ IE (imnediate early) it^^OTT'n^— ^— , 

SV40 CD^SJ^^^a^— ^— ^ 1^ h a t>-t'yw;?;(0:7°D^— , ;>i ^ a'^:t:^^4 ^zfo^—^—. 

s/iJ^^D^— i?— , SRa:7°c2^— ^^felf <i:;5Sx-#5„ *fc, t: h CMV 
(D IE it^^<^^ ^^^^>'f— ^T'n ^— ^ — t V ^-C t> J: V ^o 

-^iNHBSTb-l^fiv -^ ©)^^BIla:X?fe5-:^■^/.W< (Naiiial.wa)^Mf&v-#v?U<DiNe^^^^ .. . . .. . . 

— — X • x^i:^;^^5^— (D^Sa-efeS CHO^aa, HBT5637 (#MBS63-299) , 9 5/ h 5 

* i!;55-et. 0^Jx.(J, h O/Jf 1^— [Cytotechnology, 3, 133 (1990)] , 

D >m:b/l^iy^M.m LWM^ 2-227075] , V ^7 [Proc. Natl. Acad. Sci. 

U. S. A. , 84, 7413 (1987) ] , 31 ^ 3 ^ [Manipulating the Mouse Embryo A 

Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994)], — 
'r^^f\^1i^^ (M&^m ^.^V^5;^^fe 2606856, 2517813] , XmSrf^^ 
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?1^ff — H (1994) ] , ^7-Y>'^:^-<:^' t^—fe [Manipulating the Mouse Embryo A Uboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994) ] ^ <Sr tf 5 

— • ^< ^ u ■ — Baculovirus Expression Vectors, A Laboratory Manual, W. 
H. Freeman and Company, New York (1992) ^ Bio/Technology, 6, 47 (l988)^\Z.^^:^i%tc:^ 

^:^r^^^*DV^TfflV^^tb5^t^^^A^^5^^5^-t LTtt. m^\t^ PVL1392. pVL1393. 
pBlueBacIII {th\^ Invitorogen ^±) ^^fc^f 5 ^ t ^^X^ So 

y^drrLor^^yU^i LTfi. mx.^^. ^^^giil(-^lfe-r5 5>'l'/l-:^T*fc-5 Autographa 
californica nuclear polyhedrosis virus ^i|rffiV">S^ irid^'C^ 5o 

lii^flai LTfi. Spodopterafrugiperda .C0#PM^J}&-e*>5 Sf9, Sf21 Ix^' h • iTn 
— /kX* ly ' ^ ^ -y • — ' iy — Baculovirus Expression Vectors, A 

Laboratory Manual, W. H. Freem£in and Con$)any, New York (1992)] ^ Trichoplusiani (D^P 

^/u:^(D^mA:^mtL-xii. m^i-i. viym:fy^^iy^j>-m (#^¥2-227075) . v:^'^^^ 

^iys^-m [Proc. Natl. Acad. Sci. U.S.A., 84. 7413 (1987)] ^%:^if^ :l t^^X^ 

yn^— i LT«. m.i^mm'pxm^x^^h<Dx^f\.m^-m(Dh(o^m\^xi,i: 

<. 0ijx.tf> :7 7!7— ^if-f ^ ■^-T/l'^ (CaMV) O 35S zf^i^^-^^, -< if 1 
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V^-Sr ,t;&S-e^. mTUit. T^Dx^iJ'T^y r>A (Agrobacterium) [#MBS 59-140885. #M 
BS 60-70080. W094/00977] . h n /K V— 3 [#MBg 60-251887] . /^—y-^^ 

KMBPl-m ^fflV^5;^& [H;*:#l^m 2606856. B:2|s:#^^ 2517813] ^^fcff 5 w 

m«i:ija^4^<^^^:6^fe^;UT«. iiC ^ 3^ ii^ ^ . Molecular Cloning, A 
Labors toryManual, Second Edition, Cold Spring Harbor Laboratory Press (1989) (clfB^fe ^ 

■i)i^tmmmm,^^^mmm<7:)\^-^-Pi^i^m\^>x t j;-v\ .. ... ... ... 

^^M<bLT«. t:^^-t. mtT>^=^'>M,^ mmTiy'e=^'^j>.^ mmTiy^=-^j>.^ 

f^^x^K. ^zfVi^^ g^©:tdr;^, 3_^^^_^y;;{;_^ i^M^K^m. 
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S FiPMI1640 ignite [The Journal of the American Medical Association, 199, 519 (1967)] , 
Eagle (D MEM ^ife [Science, 122, 501 (1952)] , ^^;l-^<y=i^^ MEM [Virology, 8, 

396 (1959)] , 199 [Proceeding of the Society for the Biological Medicine), 73, 1 

(1950)] , miittenmm[^±Jl^Mm.-^=^=-.T/^V^^^:^i^x.^y^ ' •^^:^<Di^*):^ m 

-Mte> !i^*-7C^feli--Cl987) 

m^n. ii^pH6~8, 3o~4ot:, 5%co2 #ffiT^©^ftT-e 1—7 B^fr 5o 

m^m^^m^t \^xnibirLtz.M%m.^w^mm-r^m^t uxfi. -m^i^m^f\.x\^^ 

S TNM-FH (Pharmingen ^t) x Sf-900 II SFM (Life Technologies ^t) . ExCell400, 

ExCell405 (V^-ftbt) JRH Biosciences ^t) . Grace's Insect Medium [Nature, 195, 788 

(1962)] m^m\^^:Lti>^x^^o 

^m^. i®#pH6~7. 25~30'C^O^ftT-C. l-SS^ftPo 
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mm^^. mmmmx ^ mi^mmm^imL-r^ ^ti^x*). mmm/^^mm-t^^ ti)^x 

Stf*:mfife#>0^m;er&i: LTfi. mm^mSl^i^. Molecular Cloning, A Uboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (l989)iZ.^M,^tlX\/^^:^ 

[J. Biol. Chent , 264, 17619 (1989)] , ^^ib>(D:)jm [Proc. Natl. Acad. Sci. U.S.A., 
86, 8227 (1989) ; Genes Develop. , 4. 1288 ( 1990 ) ] , * fi # M ¥ 05-336963 , 

W094/23021 m\z.wm<o:)sm^mm-r^:Lt\^i:V)^ m.^{m:ma^m^i^m^wmiK^^ 

•rt^-h-h. m^'f-m^^<D^m%:m\^^x. ^m-^^^s^— ^^*^:9-^^^^-Ki-5 dna. 

*fc. i#Bi¥ 2-227075 ^d|^«$i^Tv^5;^&^c2pcT, i^\^h^^mmm5mmm&^m^ 
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i^l^®«c*^V^■r*^;^*:*Ifi!c#)^®^iti- 5:J^jfe<?; LTfi, «»l;tf*<^^0;^^ [American 
Journal of Clinical Nutrition, 63, 639S (1996) ; American Journal of Clinical 
Nutrition), 63, 627S (1996); Bio/Technology, 9, 830 (1991)] {dii DTitfe^^^A LT 

it. m^i-£. ^m^(0?.J\^i^ (#5888 63-309192) ^fcfifP^^fctf 5 ^ <t /55-e# 5, ^(D 

mwi^^m\^^xw.i^m^^mm't?>:)jmt\^xn. m±itifii^^^='—h-r^ dna 
^^ALfc h^^^v^^-s/^'tt^^^^^^c^^br^ 20 (1994); mmmm, 

21(1995); Trends in Biotechnology, 15, 45 (1997)] (d^fl DTifei^ i^m&^l^^^m^ 

ihii(ku ii^^mmm.\a^m'^. m.=^mmm. yy^^-^zfx^:^^ ^^^h^>{f!>y 
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' Kxkmmm. fimm. mmmm\^x^timm. z^z^^/v-t ^ / ^^^i- (deae) --^^to- 
DiAioNHPA-75 (H^-fii^ (M) M) mi^i^iy^m^^tz.m-^^^i^^^^'^-^v^'yy^— 

S-Sepharose 

FF (Pharmacia tt) ^<^) l^v=:/^fflV^fc^-l' o-x' b :7 ^ — :/5^yHr7T 

is'L^^^^srtT 5 w .t J; «5 . ^mM'^t \^xmmsmi<oy[^^i!^^m^-t^o mux 

t h^#:(^)H^O igGl 1^:7'^9^ocM^ (OT> hCyi i^S-fS) *5J:ZJ«t bi5L^o L 
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^*:bNA <SrfflV^5r ,h;5ST'#. *fc. mRNA ^^bigfe^ LTf^M^tb/c cDNA ^ffiV^S ^ <t tj-C 

#5^5<^-e$)i^f^V^*^/i5t>©-t?t>fflV^S:li:;55■t?^5„ m^l-^s pAGElOT [Cytotechnology, 
3. 133 (1990)] , pAGE103 [J. Biochem. , 101, 1307 (1987)] , pHSG274 [Gene. 27, 223 

(1984) ] . pKCR [ Proc. Natl. Acad. Sci. U, S. A. , 78, 1527 (1981) ] , pSGl /3 tl2-4 
[Cytotechnology, 4, 173 (1990)] n^^M^in?>o S!l#»KB/iafflB^^i^ i?^— f-fflV>5:/n 

^ — iJ' — <b^^^^:^-b-— t LTfi. SV40 (DWM^^^ — '^ — t:^>y^i^-^— [j. 

Biochem. , 101, 1307 (1987)] , ^ a :=.—^ :^ ^ ia.m ^ ^ (D LTR [Biochem. Biophys. 
Res. Comnun. , 149, 960 (1987)] , :^^^ozfV H ^(DZfo^^-$r^ [Cell, 41, 479 

(1985) ] [Cell, 33, 717 (1983)] mH^^if^Mo 

^—(D:)jf)^W^L.^^ [J. Immunol. Methods, 167, 271 (1994)] <> >"f 
AMOt h-ft:^^B^^i5' ^ — i UTtt, pKANrEX93[Mol. Immunol. , 37, 1035 (2000)], 
pEE18[Hybridoma, 17, 559 (1998)] .if^a^fetf btbSo 

( 2 ) b: h W:^<^l!i#j<D^fls:(D V = — K-T -5 cDNA 

;{f y ^i/ K GM2 }c#^^fc:^^i-5^^$:^il^-r5 W ^ V K— ^«d^5>tttij Lfc 
niRNA^ifM<i; LT^V\ cDNA ^-a-fife-TSo -a-^L/c cDNA ^:7t— i^^V>tt:r7^ ^ K^cD 

cDNA <£r^-r 5mj^x:7 7— v^^V NfiMi^X.^ 7 ^ 5 K2a.TJ^ L ^ V K-r-S cDNA ^ 
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-^^fi^l-i. KGM2 trt VSJ.^^(Dmm^:^'^l.. J^^<^;^fe [Antibodies: A 

Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 14, (1998)] iCl^l^oT, ^feiS 

^f^SS-f- 5 r ;5S RT^T-fctLf^. V 5 1 ffl V ^ 5 :n # 5o 

>'l';tni^®^-t'>e'i»^ [Methods in Ehzymol., 154. 3 (1987)] , Sfcik RNA mRNA ■Srp 
M-rS;&jfe<b LTfi, ;3J-y =^(dT)@^'fk-fe>'l'n — [Molecular Cloning. A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)] ^it^^ 
tf ^jixSo ^t^. y>^y V h^—^m^-^^h mRNA ^mWrr^^V Vt UXfS. Fast Track 
niRNA Isolation Kit (Invitrogen ^tSi) , Quick Prep mRM Purification Kit (Pharmacia 

cDNA ;(©-#^S:-t;?^Dm_^:^^^.^-y.:=r.#.$^^^ ^ b -CI4^- .[Molecular..Cloni*igi -- a. 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) , 
Current Protocols in MolecularBiology, Supplement 1-34] ^ ^V'>fir|T|R«Z)^ 5/ 0iJx.{^> 
Super ScriptTM Plasmid System for cDNA Synthesis and Plasmid Cloning (GIBCO BRL 
m ZAP-cDNA Synthesis Kit (Stratagene ttM) ^fflV^5^^/i<!f;5S^^{f btbSo 

cDNA ^-r:/9 y — (^f^Moi^^ ^^-f:/y Y—^mmi)^h^m\^fz mRM ^^.tx^x^^^^L 

Ltz cDNA ^m^iZstf^^^— fix ^ cDNA ^iia^iiJs6S^i5^ T'fcHf^V^7&>/iS tj(^-et> 
fflV^5r i:;55-C#-5o 0llx.fi. ZAP Express [Strategies, 5, 58 (1992)] , pBluescript II 
SK(+) [Nucleic Acids Research. 17. 9494 (1989)] , ;LZAPII (Stratagene tt$J) , ^gtlO, 
Xgtll [DMA Cloning: A Practical Approach. I. 49 (1985)] . Umbda BlueMid (Clontech 



57 



1±iJ) . XExCell, pT7T3 18U (Pharmacia ^±M) > pcD2 [Mol. Cell. Biol., 3, 280 
(1983)] ^tJ^pUC18 [Gene, 33, 103 (1985)] ^^SffiV^P>tb5o 

t LT«^ cDNA V — tr^A. ^^S:t;«m^^-e# S t)(DT'fci^^^V^^^/^5 1 0-etiffl 

V^Sr i^ST'^So -^JX-f^. XLl-Blue MRF' [Strategies, 5, 81 (1992)] . C600 [Genetics, 
39, 440 (1954)] . Y1088. Y1090 [Science, 222, 778 (1983)] , NM522 [J. Mol. Biol., 166, 
1 (1983)] . K802 [J. Mol. Biol., 16, 118 (1966)] ^^U^JMIOS [Gene. 38, 275 (1985)] ^ 

cDNA 9-^^^ V—f)>h(D\:l Y SX^(DWi^<D^W-(r> VH *3J;TJ? VL Kf^ cDNA ^ D — 

. ^^^-/y ^^^_,;yg >^^^V^f±>^V — • /N'<:/y i5^^-^— iXa [Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(1989)] iCj;(pjltR-rSr i;55x-^5o Zf^^-^~^mU\^. cDNA ^V^(i cDNA ^-T 

Zfy ]) — ^#|M<b LT, P(X [Molecular Cloning, A Laboratory Manual, Second Edition, 
Cold Spring Harbor Laboratory Press (1989) , Current Protocols in Molecular Biology, 
Supplement 1-34] Kii >9 VH :J3 itJ^VL Y^T^ cDNA ^ t fC^ 5o 

i:B;b^&t;iJ:!9StR$ixfc cDNA jl^^^£®JRS^|g/£^-C^J|ffm. pBluescript SK(-) 
(Stratagene tm) 5 KJ-i!^ U ii^^V>e>tLSJtSiE3?U^»tff;^fe^ 

--0a^-(S<--4fc^.::«^^--4Sanger).-P>i^^ [Proc..;.Natl;i-:Acadv.-Sei.-,U.-S.-A^^^^ 
(1977)] ^<^SJ^;^fTV\ itSia^lJSKl^tlTl^g. 0i|;tfi. ABI PRISM377 DNA v^—^^ ;r.>'-»^ 
— (Applied Biosystems tijii) ^OltSia^lJ^^ff^g^fflV^T:^)-^^^-^ r <b Idi «9 cDNA O 

^^L:^ji[SiE^Jd>?> VH *5J;tj? vl O^T^ y®?iB^J<Sr*6^L. |!E^<d^<*:<^ VH dsit/f 

VL (D'^T ^ 7 ^SS^IJ [Sequences of Proteins of Immunologicallnterest, US Dept. Health 
and Human Services, 1991] t)AMir^^ t\^X^ ^ ^WLfc cDNA iJS^^'^v'iJ^-^^I^^JSr-^ 
tpSt^*:<^ VH *5j;t;5 VL ^^^^^:-^^-CV^5T5y^iB^J^^— FUTV^5/i)^^«g^-r5r 
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t'^ y ^iB^J;d5^^-Cfc5#-^lc:fi. ^ \^l^(D^mmS^ [Sequences of Proteins of 
Immunological Interest, US Dept. Health and Human Services, 1991] ^^^LT^bTIEII 

K-rS DNA iE^J^iS:H-L. ISt+Lfc DNA la^iJlcSo't, 100 

( 3 ) t h &<^-(OWi^(O^W-(0 V mi^<DT % y ^E?Ucofi?$ff 

^^v'i/■^/^^a?|J^^tf^^*:(^) VH doit;? vl <D^^fj:T ^ ymmmi^mLxn. m^<om. 

W-<0 VH *3j;tJ? VL (DT^y^^^M [Sequences of Proteins oflnmunological Interest, US 
Dept. Health and Human Services, 1991] tbtS^-f- 5 r i , :$^^^^iv'^/:^/^iB^J<^)S^ 

*]S2(D (1) \Z.m^(D\l hi\:,m^^mM^^ ^—<D}1 V^{ifi(0 CH *5ctt;5 CL ^rr— Kl" 
^M^^(D±M\^s t biy.^CDSI)#;(0^fls:(^ VH:fcJ:t;?VL K-r-5 cDNA Ab. b: h 

M=¥^7^^*:|Sm-<i^iS'-^«l|-r5r i:;a5-C#5o 0yx.{i. t h4Ji^coi&«^Ofet^<D VH*5 

it;? VL ^=1— K-rs cDNA ^, fc vh *3 j;t;5 vl o 3' i^i^mcom^mnt 

( 5 ) t CDR ^^i^<D V 3- K-r -5 cDNA (DM^ 

fc hMCDR^^<^(^VH*3j;I>*VL^3i— K-rS cDNAtt. iJiT(D j: 5 I- LTlH^i- S i <t 
;i5T'# So X i6<jOfc h^^<Di&i^(^ST:fls:<^ VH idXU VL O CDR ^^tt-TS t >fet^*:<^ 
VH*5J;t;fVL<^>FR<^5T^y®?iB^J^^-r5„ t h^fiJcO VH :feJ;TJ? VL FR OT5 

Protein Data Bank ;?;^^:l^^$i^TV^S fc hfet#:(D VH JltK VL FR <DT ^ 
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y^M^L t b5t#:<D VH ioXXf VL<DFR <D#i^7''^Vl— ^O^^iiT $ 7 ^lE^J [Sequences 
of Proteins of Inununological Interest, US Dept. Health and Human Services, 1991] 

(*:<DVHioJ;U?VL(©CDR©T5 y^ia^J<lr#<tU t CDRi^*i*L{*:© VH fcit/ VL 

<D^^^^ [Sequences of Proteins of Iimnunological Interest, US Dept. Health and 
Human Services, 1991] ^^^LT DM MM^^^L-. t CDR ^f^1ffii^(D VH *3j;tJ? VL 

y^BE^j^=i-K-r5 DM iB^j^is:tf-rso tsthu^ DM ia^jfrs-^^. 100 mmii 

'^(D^^:^^hts:^m^<D'a-f^ DM Sr-a^^L. ^tL?5SrfflV^T PGR ft^n^o ^O^. PGR 

-e<©Sf&^^>s.tj«-a-^^tg^.? DM (os$;6^e>. H L ^<i: 4~6 Tiso-a-fijc DM srtsth-t-a 

5o POtl^, i#if6S4^J^ pBluescript SK(-) (Stratagene %h®0 ^CDt/^^^^^ xi^=^-^ 

;*:^2<D (2) »c^«o;^jfeJ;ii«5. JfeM^J<^^^U BfMot cdr 

.v<©..vH:^;J:ia.vL=xo:^-^v-ili^ 
( 6 ) fc h M CDR m$m^(r) V mi^(OT ^ y ^^JC03«t^ 

t CDR ^mfii^n. t hSli^(Dm'^(Dlffit^(D VH *D=tU5 VL CDR (DJ^^^ fc bfetj^O VH 

TiaTb-CL:^ 5 r ir>55^e>nTV^5 [BIO/TECHNOLOGY, 9, 266 (1991)] „ r(^J[lH,tU-C 
7C(^) t hi;jl^<^l(li^(^^fls:0 VH joit;? VL -e«. CDR (D^fj:h-f^ FR c^Vn< o^^OT 5 
7 ^aS^iSjiL^^V ^ttF^S6<J{-^®^-a-SH4{-Si-^ L,T*5 ►) , b T ^ 7 ^^^Sd^ CDR 
<7)iiiMfil-m\ t h^**:<^)VH*5J;t;?VLOFR<^mj'i5T5/^S'^^r^'fkL-CU*5w<i: 

;55#;t^i^■rV^5o t hMCDRi^^^C-Cfi. fc VH *5 i 

15 VL O FR <7)T 5: y ^iE^jOtf T% ie^^ i <D^^i>im-¥ LT V ^ 5 T ^ 7 ^^S^ CDR 
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JCgfe^L. f&TL/cfeLlliig-^?gi4^±#$i±5r i:;i5^tfc,ttTV^5 [BIO/TECHNOLOGY, 9. 
266 (1991)] o 

*Dfsri^^^J:<llI^i-5;5>>i5^ *'bfi^^.t^T'fc«5. ^(OMi^ xmf^^fmf U. MoI. 
Biol.. 112, 535 (1977)] ^V^^i=« :/t°rL— ^v^y [Protein Engineering. 7. 1501 
(1994)] ^^^J:5^^*:<^^z:^t:«it(7)#^:S:TJ^fi?^ff;55^T^s)ttTV^5o r;nb^(*:(Darfls:«Jto 
1t#t4, fc CDR #^tf^f^s<Df^Mt-#<O^SS/itt#^ti/cbLT5fefc;55. ^(O-;^, 

hm CDR ^^^*:(Df^M&(i7l^fcli5r$nT*5b-r. 

(5) KsdM(0 PCR m^n^ ^t\:i^^ . ^fijc-e#5o PGR m<^li(lsS^^{rov^T;*:^2 0 

( 7 ) fc h ^ CDR #«^^*:^m-<^5' >5' -<^«|^ 

;*:^2<D CD izmm(D\:: hitirii^^mm^i^ <^—(D\:: CH *5 itJ? CL Fi" 

Sii^(^±iJS{ci, ^m2(D (5) *5J:l/ (6) T-«^Lfct ^MCDR^^^*:(DVH*3j:t5 

m^it. >^m2(D (5) (6) •x^\ihm(mm&mi^(Dwi3xxji^yrL^mm'r^m^ 
fflv^s^fijc DNA 9 i^iffit^^ig-rs-a-fife DNA (D 5' MiQ\mmts:mfmm<Dmmm^m 

CL K-^s^t^^o_h^^£^c^i^b^5ii^/j^J^^-e^^-r5 j; o i-fflA u t cdr 

(8) t h^t:^«s<^^^;iM 

*«2(© (4) RXf (7) Jc|E«(Z)t h>fli^«s:|gm-<i5'i5'-^ii^J^iib«^iNafla{-^A-rS 
r t hM^:^ ^^.i^RXJ^i: CDR #*t^^ (£;(T. #-^Tt f'fl:^(*:<i:|4rf-) ^ 
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Ilife«-^Ot hitUi^^m^i!^ ^—(DmAHkt LXii. ho^iKl^— i^a >i£ 

Pi¥ 2-257891; Cytotechnology, 3,133 (1990)] #;d5&(f btbSo 

^^jsx-fcs Nso ifflna. sp2/o ^aas. ^■\'-r— — Xy>i^;^i? 

— ^P^lia CHO/dhfr-^lja, CH0/DG44 WX^. =7 y V YB2/0 IR983F iNBUS. 

h 5 rco— 7 YB2/0 iMSa^;^5fetf ^tbSo 

257891 ^c:^;^^i^TV^S;;^^fe^C^jev\ G418eSm4& (iJjlT, G418 tm^-r^ ; SIGMA ttSi) ^ 

RPMI1640 mm {&7i^mm^±M) . git mm (B^^mm^) . ex-cell302 mm (m t±m > 

mm mm (GIBCO BRL ^ti!i) , Hybridoma-SFM (GIBCO BRL ^t^) . ^tLn^iX^mmK 

^m*Mikm (^T. Fcs i^iE-f-s) m<D^mmm^m\i\^itmmm^m\^^^^tii^'(^^ 
5o n^infti^^mm^^mm^'cmm-t^^tx'mm±m^i^i^ hiti^p^^^mwm^^ 

ELISA &^^iS"t" 5 ; Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory," Ghapter^^i- l-4i- --4998 Monoclonal Antibodies.:-- -^Pr-inciples - iand-Eracti-ce, — 
Academic Press Limited, 1996] #1^ J: t) SU^T't 5o *fc, mn^i^Wn. 2- 
257891 ^^^^$i^TV^5;^&^cl^^ev\ DHFRiHS^^li«iS^#^^JfflL-Ct h'(b^<!t:CD^M*^ 

#5 [Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 8, 1988^ 
Monoclonal Antibodies: Principles and Practice, Academic Press Limited, 1996] o S)^, 
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y^r^ K'^/I^S^^ib L&^T. SDS-PAGE tmtiir?) ■ Nature, 227, 680 (1970)] -^^su 
;^^i^:/n y ^ [Antibodies: A Laboratory Manual, Cold Spring Harbor 

Laboratory, Chapter 12, 1988 , Monoclonal Antibodies: Principles and Practice, 
Academic Press Limited. 1996] ^-eSU^-f-S - i ^^T'^ So 

3. ^iii:m!m<Dimmm 

t LTfi^ Monoclonal Antibodies: Principles and Practice, Academic Press Limited, 
1996, 5 Antibody Engineering, A Practical Approach, IRL Press at Oxford 

University Press, 1996 ^lc:|E^O-^^0;&^?£?ffflV ^5 r k 1 5o 

^(DM.i^^^mti.xn. ^{$:mf^m^\^ hitm.i^(Dm^^ im-tcDi^-a-m^. m.mm\^ 

l^^^flat!fet^^-rS^-a-St*ttELISAjfe^a^3t^^*:& [cancer Immunol. Immunother. , 36, 

373 (1993)] m^^^m^x^^o i^mmimmmf!&m^M-t?)m^mmfs^tt. cdc^sh*. 

^ADCCM^^^^MM^^^h i^lM^^m^P^^ 1 35^re^--^Cancer .Iiii^ 
36, 373 (1993)] , 

mm(om^^i'^'f^\^%:m^^xwm-t^^tfi^x^^, 
Km^x^o^tifix^^. m^fi. igG ^^{cii$-a-LTv%s*i^{i>{f7i5^ 
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Mci^mj::ffmt LT. Dionex ^±M«t*fl^5>W^g^fflV>5;^ife;5Sfc{f ^^L^o BioLC fi 
HPAEC-PAD ( higji performance anion-exchange chromatography-pulsed amperometric 
detection) jfe [J. Liq. Chromatogr. . 6. 1577 (1983)] KJ:^XWB.Jiii^^^'t^BW:-X^:h 

^^^<D:^m [Agric. Biol. Chem. , 55(1), 283 (1991)] {Ctl^oT^OTK^ Lfc^i|S|-Sr 

(2) mmmimm 

1^m^m.m(Dmm.(DmmMVfi-i. 2i^^mm-^iyy^ CAnal. eiochem., 171, 73 (1988). 

^m^h^m^m i^mm^-^^-) mmm^f-m (i989 m ] i^x 

tVy.^^.:^.44a;t.T?v.-.PA. ^fl&ia-r Ej. - Biochem. -,r-95i -ia7-(.1984).] ...$r— 

fT9o ^V^T\ ^^^\^fdm^<D^\^°—'^\^^\^Xm.^i^^-^h^'7y^—^nOo ^t\^h<D 
^^^^•htK, 2 J«fe7Ci»^-^5/:7'Jl{C7'D5/ hU i^^iS'^'y-K (TaKaRa tt»l) , jSCjSt 
[Anal. Biochem., 171, 73 (1988)] t(D7.-^yV(D\m(.i:^mmm^^m^-t^^tii^X 

$ ?>{C^«I^<^ MALDI-TOF-MS /£ifO®a:J^W^m\ 2 ^7cJ»«-7 5' ^ifel- i «9ii^$tL 
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ADCC^tt^;^^, r(7)J;9/i^<*:jm^#jf4, _biB4. {::^^©^«s:jiiEfife#j(Di^^iS(0^tff 
[Monoclonal Antibodies: Principles and implications, ffiley-Liss, Inc. , (1995) ; 

itmm^m. m 3 m., ubsd ^trm., ^mp^m, ^m±m (i985) ] 

^COr^jn;:?.^:/^^^ RIA ( Radioinununoassay ) , VIA ( Viroimmunoassay ) ^ EIA 
(Enzymoimmunoassay) ^ FIA (Fluoroimmunoassay) ^ MIA (Metal loimmunoassay) ti:^(D^^ 

m.i^^^(Dmmmm^mnicm^^(bti?>u^^iyti^xn. 0yx.fi. wga (t. vulgaris s 

^(D wheat-germ agglutinin). ConA (C. ensiformis ^^(D concanavalin A). RIC (R. 
communis L-PHA (R vulgaris ^^(D leukoagglutinin) . LCA (L culinaris ft 

M(0 lentil agglutinin). PSA (P. sativum Pea lectin). AAL (Aleuria aurantia 

Lectin) ACL (Amaranthus- eaudatus Lectin).- BPL (Bauhinia purpurea -Lectdn):s:- i^DSL(Datu^ - 
stramonium Lectin). DBA (Dolichos biflorus Agglutinin)^ EBL (Elderberry Balk Lectin). 
ECL (Erythrina cristagalli Lectin) . EEL (Euonymus europaeus Lectin) . GNL (Galanthus 
nivalis Lectin). GSL (Griffonia simplicifolia Lectin). HPA (Helix pomatia Agglutinin). 
HHL (Hippeastrum Hybrid Lectin). Jacalin. LTL (Lotus tetragonolobus Lectin). LEL 
(Lycopersicon esculentum Lectin) . MAL (Maackia amurensis Lectin) . MPL (Madura 
pomifera Lectin). NPL (Narcissus pseudonarcissus Lectin). PNA (Peanut Agglutinin). E- 
PHA (Phaseolus vulgaris Erythroagglutinin) . PTL (Psophocarpus tetragonolobus Lectin) . 
RCA (Ricinus communis Agglutinin) . STL (Solanum tuberosum Lectin) . SJA (Sophora 
japonica Agglutinin). SBA (Soybean Agglutinin). UEA (Ulex europaeus Agglutinin). WL 
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(Vicia villosa Lectin)^ WFA (Wisteria floribunda Agglutinin) ;6^$)t:fbil/So 

^i7=f-ly LCA (Lens Culinaris ft^(7) Lentil Agglutinin) K!>-^P« 
PSA (Pisum sativum ^%(n> Pea Lectin) ^ ^ ^ :^ \y ^ 'f'l/ "{^k (Vicia faba 
Agglutinin) ^ fc-f o^-^ 57 ^/^-irlx^'^V AAL (Aleuria aurantia S5fe<7) Lectin) §r#tf 

6. :^^I^O^ft:jia^i^O^Jffi 

tt^#-#-5fci?>. tf^ttDfetf s^ffi;^^':/^^ Y (mmmmmmm.(o=^Vi^i.-a- 

*^B^}:i*5V ^T. ;{f y F GM2 MJS^S h. bT«. y :^ K GM2 ^^^^--5 

L-Cfi. #^^)BE*mill3^t?fcS#il^J8iffllteM. lffi/J>IWIia«:fcJ;t;5p{ 7/- 
■^ <if ^ tb 5o 

ri^bO«5<^f&^g^Cl^ffl-efe5<^#^e)i^XV^5 [Uncet,48^ 6154 (1988)) , ii^^^^S 

^)-efcl9. >^t;^^^S<!^^^#ffi^&-05^T^P^^TV^5;i)5 [science, 280, 1197 (1998)] , 
*|g^c»^<*5mfife#)tt, -^i^if^ar'^Y^Mi Xz-mWim^m^^ ;{f ^^^^ y ;^v^ K GM2 
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Pl^rt. ^jIf^, iMF^. ^T. i5^rt*3J:WMrt^O#^«p^-^%*>(fSri:/65-e#. 

^#?f^^i: b-c«. ^y-^/um. mm. ^>'ds/^j. il^k mm. mi 
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So 

mi^is^'^xhrnarnxmrnt {.xmBLtim^^^m\i-t^:iti>x^^o 

CDC^Stt, ADCC^SH4> ^a\M!^1^\t^ "XW^ [Cancer Inmunology Immunotherapy. 36, 373 
(1993), CancerResearch, 54, 1511 (1994)] #tB«0^&{Ct«eoXtf 9 ^ i ;iS-ef: 5o 

W> 2 Hlfi, CH0/DG44 HBBSO FUT8 >^>z:jil^^^ 1 :n fijj^ bfc-^ 5: / 5/ T 

,^ Tr.jjz \>.i/.X2,-U. 50^10-104 is CH0/a)G444fflltS©4^y Ai^r#^^ 

^ 3 |2|fi, CH0/DG44 HHBSc^ FUT8 i^>it5z:il^^^?i!S^ Lfc^V^l^y ^/i^T-^hi^D — > 

>'4-5-C3, ^ZfjVy yi/Tt^V^n^lyWlOA^ ^ 5 y jy ^ T l> h o — 50-10-104 *3 J; 
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^ 5 mfi. Lfc Ms705/ GM2 ^fjcjo J:U^ DG44/ GM2 ^{if-CDitJl^V U K GM2 t;:>^S 

mim^^^Wm^\^isvy^^^^7rrto Ut^TXA^/ (mlgiP^^ mt^yisW (mmf-^^fx. 

H 6 121 tt, MM Lfc Ms705/ GM2 ^Wi^ ct tJ^ DG44/ GM2 fctfjcO t h /jNjNeaSttJIP^gtSfe SBC-3 B 

K^mmm^i^n^wmmmm^k^^'to mt^TmA/ (mmf-. o^j^mstos/ GM2^flc^^ 
^yj>.±(Dai,G-y^='iy/i^h'7i^:^^:^y—^ isiT. puts tmm-t^) mM^mm'=f-t:WL 

m bfc CH0/DG44 JNBJI&t^itfiK 

FUT8 mMilAB^(DmRmi^=' YI^^^W/ A^^^:X^$i±fc CH0/DG44 illflJ!S**^i^Jl 

-:^K(MJrateo-Ofl^..-- - •.. . . .. - .......^^..■.............;.r-^.:.-. . - . . 

W002/31140 (DUMm 13 O 1 JStCfa^(^;^&T#|^$Hfc^-Y-r XV^i^;^^— FUT8 it 
^^<D^i^ y > 2 ^-^tf iJ'—' ^T^-f ly^^i^ t^'— pKOFUTSPuro *3 J;tJ«pKOSelectNeo (Lexicon 
ttM) ^ffi V ^-C. &.-r<DmK LT pKOFUTSNeo bfCc 

pKOSelectNeo (Lexicon tt$!i) ^^JRSi#^ AscI (New England BiolabsttM)-e?^'fb^, T;«f 
n— ;:^yym^j5j<:il]{C#t|^^ GENECLEAN Spin Kit (BIOlOl ^±M) ^M^^X^^:t-^^ i^l^M^^ 

at^^-ism^- 5^ h ^^tsm 1. 6Kb Asci m)it:m^ i^t^o 

pKOFirrePuro Sr^JRR^^^I (New England Biolabsttili)-C?Mb^. ;'^m®C15|5^ 
Alkaline Phosphatase (SMitttM) i 19 . DNA »f>T-<^^<Srl!Ji y :^il^l:$-li:/Co ^ 
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±IH-e#fc pKOSelectNeo ^^(D AscI (M) 1. 6Kb)0. l/j-gt pKOFUTSPuro ^^(D AscI Wi 
}f (j^ 10. 1Kb) 0. lAig{-^»7K^:fin;tT5ML <b U Ligation High (M^^^) 
xiT le'CT 30 ^m^^^"^^ r i: J: 9 , iSi^$^^^^TofCo ^^^0^$r^v^-C:^fli® DH5 

BigDye Terminator Cycle Sequencing Ready Reaction Kit v2. 0 (Applied Biosystems it^) 

^m\'^x^H(DWim'^\^u^xRft^^. m^(D dm v^— abi prism 377 izx 'o^mm 

^U^^PtFf LfCo r LTH 1 m\^^ Lfc pKOFUTSNeo ^#fCo pKOFUTSNeo CHO ^JISCD 

FUT8 ite^^-^^ Jy^T^ hjNeflat^Srf^SSi-f-Sfc^x^i?— ^t^-Y — LTfflV^fc„ 

2. y / i._b<^ FUT8 jge^O 1 3 f-^fll^S Lfc'^^ J y^Tt? Vmim^(n>W^ 

(1) ^—^T ^ ly^^^ ^5?— pKOFUTSNeo My<M<Dm^ 

i^y^v^^mkmymmmBi^ (dhfr) ^:xabfc9^^-f=-x>^i>.;^i?— ^pmss^k 

aiO/DG44 ^fBIS [Somatic Cell and Moleculer Genetics, 12. 555, 1986] {31, KDl^^ 
-t?fl||gLfc^-V>r XxNA;^i$'— FUT8 -/y i^tg^iJ^— W l^^^^ pKOFUTSNeo 

pKOFUTSNeo ^©JlW^Sall (New England Biolabs^±ili)-ej'^'fbLXl&t^-ft:L. j^^-ffcUfc 
4At g<^ pKOFUTSNeo 1.6X10«®<7>CH0/DG44jSBJja^^l^^ f H/K V— i/a hT^iJ' 

../-n i^.'=-.4Cyt©technology) , 3,-133 (I990)]{;ij; D ^AUfe#<-IW»fr^S (10).-^ : - _ _ 

^ FBS (-r >- 1:'' h C2 ^-^tSi) ^ 10%. HT supplement (-T ^ t'h a -J:r. ^'^tM) ^ 1 ^^ST 
-^tf IMDMl#«b(-f >-t^bav?ai>'|±i!0] (;i^j®U ^^^ilfflliai^^.ffl lOcmT^^y iX^ (Falcon 

ttSft) ^mm\^l^o 5%C02-r>'^^^->5'-i^-e37'C> 24NFFB^Jt^im, g418 (T^:^9-r7^;^ 

^ * 600 M g/mL <^^a^-e^tf IMDlFdFBS (10) FBS 10%-e^tP IMDM lOmL 

K^mm:\.f^o ^(D^^^^^m^ 3~4 Bfel^M^JiSLT'^^sej 5%C02-<^-dr^-<-i5^~ 

rt-e37'C, i5H^^©^*^m\ G4i8iiH4^D— ::/^^#L/c:o 

(2) yyAPCR(^<J;5+BPijsmx.<^)^»f 

2|s:^(l)-t?^#Lfc G418 Wtt^ D'-X^+BPIjifl|ft^(D^»f^^ ^7 i» DNA ^ffiV^:fc PCR 
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[20% DMSO. 40% t^iy^l^skm. 40% IMDM] <Sr#[j7a;/Hi^n^ S^iSLfdo 
uy]) ;^:7°U— h±(D^-^-^-f i/^iifttiJ' G418 ^ 600^ g/mL O^^T'-^tf 

iMDM-dFBS(io)-t?5%co2-i'>:Sr:=.^— rt-csrc. 1 jg^^* L:/t^. jNaBS^dHlx U UltJi 

t^SNBISd* bi5:^*n<^;i^fe [T:^ V'r^lfy/l^' ^:^h]}— (Analytical 

Biochemistry). 201. 331 (1992)] {Ctt^oX^i^ o — >'<Dy/ A DNA ^^srSO/zLCO 
TE-RNaseM®?^(pH8. 0) [lOmmol/L Tris-HCl, Immol/L EDTA, 200 g/mL RNase A] {;:— gfe^ 

A pcR {c:fflv^57'^-r■^— fi^J^T<^^l-igW-Lfco , voo3/3n40 (ommm 12 »cfa 

y'^>':!f-<^^—<D loxpmm^n^mm^i^'^-t^-:^^^-^— (iB^j#-^4i ^fcf*iE?u## 

42) ^V^<-^-:^^^^-tU OTo^d^y ^9— ^il^SfS^ (PCR) ^c:fflv^fco -hlHTiim 

Lfcy / A DNA m^^^^ IOulL ^ts 25 M L C7>K^c::^g [DNA U ^ ^ — ^ ExTaq (MitttM) . 
ExTaq buffer (^^@ag^t$^), 0.2mmol/L dNTPs, 0.5/xmol/L ±te:7°7-f-^— (7;i-[7— K>^7 

pcR^. ^^is^o.8% (w/v) T^t2^p.^^um%^mi^^\^. ^mm^^i^x^x± 
c^m 1. 7Kb (onf^m^mmmmmibhtitzm^fm.^ ti^i^tn^{.rz.o 

(3) >5^yAiMF>':/o5. b{cJ;5*Bl^j^;t(D^»f 
*3S(2)-r'ffii#^tLfc^tti^ n->'(^+BPlMi^;tO^B^*. A DNA ^^VNfclM^'^:/D 

:^(2)xmf^^^\.ti-^:^^—yu-'V(D^ 2|s:J®(2)T-^m$tLfc^^ n-^^^^ 
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G418 ^ eOOjti g/mL (DMBtX-'^ts IMDM-dFBS (10) <£^ffiV^T SlbCO^^ :/d{-^-<— iJ?— rtT? SfCx 

l^^l^^ • Tv-jz K • (Nucleic Acids Research), 3, 2303, (1976)3 

l;it«eoT#^o — >'Oyy ADNA^PML. ^>!rl50ML ©TE-RNase^^e;^(pH8.0) }C— gfe 

±iB-Ci3M Lfc-J^y A DM 12 /X g ^^JPg^^ BanHI (New England Biolabs thiK) "C^^-fk 
^^y— /^et^j£^fflV^TDNA^>i-^(ilJ|XLfc#. 20//L(7?TE^®|^(pH8.0) [lOmmol/L 
Tris-HCl. Imnol/L EDTA] d^j^b. 0.6%(w/v) T;^f LfCo 

(Proc. Natl. Acad. Sci. USA), 76, 3683, (1979)] {d^^oT. ^1^%^^ J J^\im^^ 
SLfCo te^*l-Tm. ■:^'i'D:x)^l^^L80t:T^2NFrHl<^I^^S^m\ S^^bbfc, 

— ^^yzfxj y ^^cffiv^5:ra— :/tri^;tT<^ J; 5 t-pMbfco W003/31140 <DmMm 12 
{-^^<0^?felcJ;«9 5i#LfcFUT8>>*yi^M^<^iE?iJ (iE^J#-^13) (D^pii^ib. Si^m^43 

W002/31140 (DmMm 12 l^|E^(^ pFUT8fgE2-2 4. Ong h i LT-^tf 20axL OSiS 

?gE[DNA JiK y ^ ^— ^ ExTaq(Sffijt^tM) , ExTaq buf f er (S^Sit^t$S) . O. 2inmolA dNTPs, O. 5 
Aimol/L _b|H7'^-l'-^~]^P$!iU 94^:^? 1 :9-K<Z)J!jq|^<Z)^, 94'C-e30#W, 55t:t?30# 
-. : :-74t:T^l -^W;5A^3fe5Sf^ 25 1fe.^ .^/k<D^#:-t^I?CR.^i^^^^ ... . _ . 

PCR^, ^S^S^?^* 1. 75%(w/v) T;«'a— >^y/ua^;^i(){C^L. GENECLEAN Spin Kit 
(BIOlOl ^tM) ^ffiV^■r*^230bpO>^CI— yDNA^;i-^|fillRL;/to We)^!.^^:/!^— ^DNA^ 
?g<D5t>5/xLiSrs [a-^] dCTP 1. 75MBq *5 it/ Megaprime DNA Labelling system, dCTP 
(Amersham Pharmacia Biotech *tM) ^m\f^Xtk^BB^\^tio 

^^-r y V -if-v' a yiwr(Dm\^n^ t^o *-f ^ ±m<D^'/ dna mitmm^^^ 

fc-^-f o^'l^^o—v— ^^Kh/U-^MAU 15mL(^W:/y iJ^-<if~v^3 [SXSSPE, 50 
XDenhaldt' s O. 594 (w/v) SDS^ lOO /z g/mL DNA] ?rAPX.T SS'C-e 3 ^^^^(JD:/ Wn 

^ y if- a i/^^To :^c#. U/c:7"d-:/ dna ^f^g^ii LX^^J? h/i---SA 
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y^^y']) y^-^—'>3^^'^, -r^o^^m^bOmLff^—lk^^m [2XSSC-0.1%(w/v) SDS] 

m^50td.(D—^m^m [0.2XSSC-0. i«(w/v) SDS] jcisitL, 65X:X' 15 ^mm.Lxmi^ 

50-10-104 i» DNA i 19 fll^lf Lfdi^m^* Lfco CH0/DG44 j«BflaT*(i. i^^^M 

FUT8 Mlfcae^SJfSOJ^ 25. 5Kb ©»f>lt<^^/55|^m ^ tb^o — d — 50-10-104 :^ 

-eft. if^t^FUT8^^iie^*5(5o^25.5Kbo^>r{-Apx. ^wm.^7^^h^fz.ntmB,^ 

X^-mm^^m 20. OKb o^^^^-^^s^ai ^ix^c i^§S>tofl:H:fi 1 : 1 X-h^tz^ t 50-10- 
104 mn. Firrs >:t3i:it^-? 5 *> 1 «^ ^ tL^^^ ^yy!^T^h^r2^ i^-Qth S r 

Z. ■fy J^±.(D FUT8 Jt^^^^ i5^V/l-y 5/ ^ T 5> h Lfc CH0/DG44 ^flS'^^f^i^ 
(1) iJ' — 'J^T" ^ ^ — pKOFUTSPuro ^At*<^f^$!i 

^%WS^\0^ 2 J®-e#yt PUTS it^^ % ]f y^T^V^ d — i^cD ti 9 — ;^(^ FUT8 5^S:it^ 
^^<Sr?i8c«i-5/cJ6lC, ff002/31140 (^^Jfe0»J 13 <D 1 ^(CfB^(0^-r-r X^^-^>^^?— PUTS 
y ^ 2 ^— -Y ^'^-^i^ -efcS pKOFITOPuto •SriJiTcO^fc: LT^AbfCo 

pKOFUTSPuro^^lJPg^^Sall (New England Biolabs^^JlD-e^mkbTllt^'ffiL. Ilt^t'flib 
tz4iig(D pKOFUTSPuro ^ 1. 6X 10* FUT8 Jt^^^ ^yiy^Tl^hiS' ix^^n h d 
=/j^V^v^=3.>'^E*^. h^.^ ,/.n-v?,w^ (Cytotechnology)- .. .3, -133-: a990).]rtc- J;.I5:^A^; - - 
IMDM-dFBS (lO)-HT(l) {;i!il?SL. 10cm7='s^'>^ (Falcon^) -^S^bfCo 

5%C02-r:/=^^^— iJ'— f*^-e37'C. 24NFrpim«m. fc'zr— n^^i/^^ (SIGMA *tM) ^ 15/z 
g/mLOSft-eg-tf IMDM-dFBS (lO)-Ur(l) lOmL Lfc, r (^^«fi^J^|f^|^^ 7 Hfe 

2^^(i) xj^n^titimMmi^^ r^—:^<Dmmwsi:x.(Dt^m^. y y a dm ^m\^^it^ifi^ 
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t^zL — xn-^^^yy'M^^'i^^^l^^. ^^(D:)j^ [Gene Targeting, Oxford University 
Press. (1993)] iC^^Xl^^m^mW^-^^— h (.j&Ti^ ^1^9^^) ^UmL. 

(SIGMA itj^) ^ 15Mg/mLOSIS-eg'tpIMIM-dFBS (lO)-HT(l) ^/BV^T SroOOz-f 

I— > (^^'<-:^-^tM) --S^LfCo f^-o-^^v^V (SIGMA^tM) ^IS^g/mLO^S 
-e^tf IMDM-dFBS (lO)-HT(l)^|^fflV^-C 5%C0^^ l^^zL-<—^'-'p^X' 37^. 1 jS^^tlL:^^. 

[ J? ^ W-f S/ iJ^ • T^>5/ K • 5^ (Nucleic Acids Research), 3, 2303, (1976)] {dtJ^o 

T^iJ' u — iy(D^y ^ DNA ^Ptlib, ^-^-ISOm L TE-RNase i^^SKpHS. 0) (r— gfe^/H? bfCo 

±|B-ep$J Uyt </ y A DNA 12 /x g ^r^Jl^^fl BamHI (New England Biolabs ^±$[l) -Vm^t 
n^^y—yl^it^fe^fflV^-CDNA^^i-^lHURLfc^, L TE ^M(pH8. 0) (C^^ifU 
0.6%(w/v) T:ffx^—:^^/i'm%^m^mLtZo ^A^<D:^m L^x^Hy—y"^^^^^- 

:t:f . if . -^^Xa • T:^7y*5 — • • ^^^Zy;^ (Proc. Natl. Acad. Sci. USA), 76, 
3683, (1979)] KV^^X. -^-f o V-j^-^^/ A DNA Srte^bf^o "I^-r n L 

— (iB^J#-§-45*5j;t5ia^J##46) ^HmV. i&l.T<^PCR^^:ffl^^fc„ W002/31140 <D3IJfe^J 
12 (Cfa^cD^^ ^ 5 F pFUT8fgE2-2 4. Ong ^y^l^-^^U— h t l^X^tS 20 /z L OS/^;^?^[DNA ^ 
V ;<9—^Exiaqi^m^^±M). ExTaq buffer (Mjt^±$S). 0. 2inmol/L dNTPs. CSmiuoIA. 
-hlET'^'f ]^ii®lU 94'C-C 1 5)-K©j!lP|^(D^. 94'CT-30#M. SS'CtJSO^ra. 74t: 
-C 1 ^mf)^h^ZRft-^ 1 i^>r ^/I't Lfc 25 ^/KD^ft^-C PCR ^tro/cio 

PCR^. ^SfS?^^ 1. 75%(w/v) T;i/D— X^^'Vum^^iblC^L. GENECLEAN Spin Kit 

(BlOlOl^m) ^fflV^Tj^230bp©:7"n— ^DNA^>}-SriftMbfc, #bn/c:/n— :/DNA^ 
?K«0p*>5/xLiSr, [a-^^] dCTP 1. 75MBq jo J; Megaprime DNA Labelling system, dCTP 

(Amersham Pharmacia Biotech ttlS) ^m\f^XM^i^WiM\^-fto 
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t^-y^ n n — 7— Ji^' h/W'^fefX ISmL O^^-f :/ y iS^-T i> a V?^? [5XSSPE. 50 

XDenhaldt' sW.^ 0.5%(w/v) SDS, 100 g/mL DNA] ^AP;t-C 65'C-e 3 f^^^yw 

^>-r y y i5^-r-^-:y 3 ^'^fro^t^. ^^gglLytT'a-y DNA ^fi^tiLTxK h/U-^^AL. 

Wyy^/'l'-^— v^3>^, -^-'T D 50mL ^^CjfcJt?^! [2XSSC-0. l%(w/v) SDS] 

1^^ 50mL (DZl^i^r^^R [0.2XSSC-0.1%(w/v) SDS] (C^i^L. 65t:t? 15 ^^-P^MM LTi^?t 

M3iai::tt. 50-10-104 :»j5^^2|c^(i)tiHB«o;J&-?felc J: !9^#bfcfc'^-n-^^ixvjirt4 

n — 1 OT?fe-5 mi0AW<O^y ^ DNA $r;*:fe{ClJ; <9 b^feij^:^^:^ b^o WK704t5fe 
-efi. if FUT8 >^ NZ:jlfe^*5fecO^ 25. 5Kb (Dm)T-mn^ L. tBlR)*flJ^X ^ tLfcStATilfe 
^{-4#^6^^^*<)20.0Kb<^^>}- (ia4't-:^PnX';^-r) t^^^^l^ttJ^tufCo wOj^^id^b WK704 
FUT8 i^*rS:Jt^^;55?K^ $ tb^ D - ^^-Cfc § ^ ^ d^jg^ $ ^1:^^ 

4. FUrs it^^iS^^/i'/ T b Lfc*ffll&;i)^bO|g^Jjffi^H4itm^^O|^5fe 
(1) Cre ^ =^:y\f-r—^m^^'^ ^—(DMX 

^m^m(D 3 mx^n ufc puts it^^^is^://^/ 5/ r h ^—^^(omnrn'mkm^^^ 

^•t^^t^Btf^tX^X^ Cre y ='>'br•:^— ^^^^rJ'^— pBS185 (Life Technologies tt 

4Mg<^pBS185 $r 1. 6 X 10*^60 FUT8ilfe^i/y/py y^T^ ^ ^ a^-^-^^^ ho/KV 
— >3^^&Cl^-r ^7^^y Dv'— (Cytotechnology) , 3, 133 (I990)](clj; «9 #A^s IMDM- 
dFBS (10)-m"(l) lOmL IdjglSL-, $ ^^:l|RU0*^fflV^T 2 :;?fe{^#f^ LfCo ^^frf?IKSr^ 
JKBSa^^ffl 10cm x-f (Falcon ttii) 7tS:-^S^, 5%CQ2-r V:^*^— rt"? 

5. Cre y ^:y\f-r—^^W<i^ 

i^"^ (1) T'Bl# Ixfc 3 n O p -li^c^ ^ n — ^<bi^<0:)5Wi [Gene Targeting, 
Oxford University Press, (1993)] Idtl^oT^g^iHBBaffl^Jg^V— h (jfl-T ^ y 
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« « 

[20%DMS0. 40% fJ^v'fl&i^lfiLm. 40% IMDM] ^^^=nMZ.mm. mMVfCo zr.J'V^COm 

j^l;:V7'y;577'Wh_hOiNH!aSr. G418 $r eoOMg/mL. f^x— aWv'^'Sr IBjug/mL©^ 
S-C^tf IMDM-dFBS (lO)-HT(l)>SrfflV^T SXCO^ >'=^r^-<— F^T? 37*C, — M^1^«LfCo 

IMDM-dFBS (10)-HT(l)^fflV^T Ijira^^Lfc^. b y :7°v^Vi!Q,aSrm\ ^^^fflfiSffl^pjg 6 

(Nucleic Acids Research), 3, 2303, (1976)] i^tigoT^:?' n — >'(^-i?'V i» DM ^p$iL. 
150;z L (D TE-RNase t&mW. (pH8. 0) (C— Bfe^^ bfCo 
-hlEtfPlfilUi^cyy A DNA 12;i g ^©JIS^^ Nhel (New England Biolabs ^M) -^mit 
^i?/— >'^^t;m^£Sr^V^TDNA»f>^-^|HIID^byt^, 20 /zL O'reM«IK(pH8.0)lci^j!?U 
0.6%(w/v) r:ffx2^yt.^;vmM^m\^m\.t', 4^^co;^& [^nv-— 7='^'^^^^ . 

. -if . •:^v^3-^y^ . T:^f^ • ■y--i'^>';^(Proc. Natl. Acad. Sci. USA), 76, 

3683, (1979)] K^^^X, ^f-'f D ^Ig'^y/ A DNA Sr^^ L^to n^WT^^. -T^^l^mK 
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-{-•^^ns FUT8 t> $ 5' {aaoiB^jic^^tJij^-g-rs y^^-f -^^ (la 

^J#-§-45*5j;t;iB?IJ#-^46) ^fflV^T. JBiT<^ PCR Sr^TofCo ff002/31140 (DjIJfe^ai 12 {C|B 
^CD pFUT8fgE2-2 4. Ong l^zfV— Y t LX^tP 20// L c^SfS^?^ [DNA y ^ 5— 
ExTaq(SMja%t$i)x ExTaq buf f er (^^@jt*t$!0 ^ 0. 2inmol/L dNTPs, 0. 5 yx mol/L ±ta^^-r 
94t:T 1 5^-rBl<^*P|^0^. 94t:-e 30 SS'CTSO^^, 

PCR#. 1. 75%(w/v) T;JfD— ;^y/^m^;^K)(-#tL, GENECLEAN Spin Kit 

(BIOlOlll^) ^fflV^T. ^230bp(D:7'n— ^DNA»f>lt^i|t$!lbfCo #btLfc:/a— y DMA 
^E?^<7)9 ^ 5jtzL [a-^P] dCTP 1. 75MBq *3 iTJ? Megaprime DNA Labelling system, dCTP 
(Amersham Pharmacia Biotech tt$^) ^ffiV"»T]S^#t^^^b^o 

:^-:h^D>')^^Srn— hyi^-^fel-AU W::/y ^-f-^— t^a [5XSSPE. 50x 
Denhaldt' s 0.59S(w/v) SDS, lOO/i g/mL 1h>iri|#^^ DNA] 15mL ^AnxT GS'Ct? 3 ^^(^3/ 

T—Sfe^^'i' :/ y if — V- 3 :/Sr^f o 
^^-r ZfV^^ v' 3 ^'^^ -:h-r D ^'l^^ 50mL [2 XSSC-0. 1%(W/V) SDS] 

.50mL (73 -:<!J<:^r#^?^ i.0.,2^SSC^JQ.. 1% (W/V) SDS] U,- 65't:-^45 4>fH^J!lP?El>T?5fe?#-- 

Il4|ll{c{i, iS^-Cfe5CH0/DG44jNflia> :$:*Si0»J<^ 2 3S{i|E«<^ 50-10-104 1*. 

3 mK^<D WK704 *5 J; TJ? WK704 tSfe>5» (2) l^|E^<^;^j5fel;^ J; t> ^# Lfclg^M^ 

tSi^o — lO-CfcS 4-5-C3t*<Dyy i^ DNA 7fc&{Cj; !9 i^?;^ Lfc*£m^^ LfCo 
CH0/DG44 j^HaX-fi. l^^tS PUTS M^^'f-i^^M-t^m 8. 0Kb cD DNA Wr}f(DWikiii $tbfCo 
50-10-104 tSlr^ WK704 tS^Tfi. *BP*ai^;t;&5g^ o^^^Sjl^^d^jfe-T-S^^J 9. 5Kb (Z> 
DNA»f>H-m«>e>iX^o — 4-5-C3t5fc-efi. *BP«^^;65fer oyt^tSr«^^;i^P> $ e>{C 
^^^-^^ v-^-i^t^a^^- (mi.6Kb) *3j;tl^t°^-n-^^v':^»j4jt^^ 1.5Kb) 
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|g^Jiit<4il^^o|^* $ nfc FUT8 itfi^^::^^'^/ y^Ti^htJ'D-v (^^t. FUT8 iHS 

FUT8 ite-^^iJ^^yi'/ 5/ iJ^ T !> hiNBiaic: J; V F GM2 t h CDR i|^jL<mfiK4S»<^ 

1. FUT8 jl^^^iT Wl^y y-^T^ MfflHST'CD^^^J^ 
HJi^a 1 O 4 ^f;iffim<Z) FUT8 mBPi-^-f)^J y^T^ >jNeiia*5 itm^T'&S CH0/DG44 

m^VL. m^W- 10-257893 ^m<o^^:y^ y -^^^ F GM2 t CDR #«^**:^^'<^ iJ'— 
pKANrEX796HM2Lm-28No. 1 ^^1^^ U l^^-i/ F GM2 t h M CDR #^fifetf*5^fi^i^<^^^ 

pKAfrrEX796HM2Lin-28No. 1 AatH (New England Biolabs ItM) -e^i'^t: LTigft^yt-ft; 

tyt^. lioift^-ft; ^ix:^ 10 Ai g <z) pkantexi259hv3Lvo iSr 1. 6 X lo^^c^ FUT8 m.^'^^':^ji^y y 

^T^\- iSHf&*5 J; tJ^^-t? 5 CH0/DG44 iBflS-- 1/ ^ b n /K V— a i^ft [Cy totechnology, 
3, 133 (1990) ] {;i J; 19 ^A^. lOmL CO IMDM-dFBS (10) -HT (l) [jStIf FBS (-f h cz v?3i 
®i) ^ 10%, HT supplement (-T tf h a i^^o; r/^tlt^) <lr 1 fg^^-C^tf IMDM J^Sfe (-f If h a 

— l^-e37'C, 24^^i§a^. G418 i:rio'74y'y^^^±m ^ 500^* g/mL (T^^ggtr^tf 
IMDM-dFBS (10) [^tffFBS ^ 10%-e^tpIMDMigJie] (Ci^Jfe^J^L. 1~2 jiP^^* Lfc ft*!- 
6<Jlw G418 ^ 500 /X g/mL <Di||g-e&tf IMDM-dFBS (10) ^^f^-^l^nWi^-^. ^ GM2 t FM CDR 

DG44/GM2 FUT8 m^^^^^i-y y^T^ hiNBflS J: 15 n^^tz-WmU^^ Ms705/GM2 W t 

2. mm±m^<D\:: h igQ m.ii^mm<Dm^ osLisAm) 

•\'=¥^fc h IgG(H&L)fei^ (American Qualex ttSlD ^ Phosphate Buffered Saline (iJJt.T> PBS 
tMBir^) (-f^-fc'hav^aiVaM) -e^lR LT 1 At g/mL <!; 96 :?v:cO ELISA^:7"1/— h 
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BSA^ i%(^#g-e^tfPBs i&.T. i%BSA-PBs tmm-t^) i^ytmm^) ^ioom 

L/;>3:>^u-eAPx.> 1 ^^^$-BrT^#-r5fi&t4SSr:5^a Ufc 1%BSA-PBS ^jt 

^U-eAOXL. MTM^Fs^SJ^^^-frfCo ^fc;:^. Tween20 ^ 0. 05%c7)?iS-e-^tf PBS (JeiT> 
Tween-PBS <t^lE-r6) (fP3tM^^t$^) aLjV^'iS^-^^ 1%BSA-PBS 2000 

Lfc-</W;^-dE^iyiJ^— ^;^gi-1r=¥^t h IgG(H&L)^i*:^ (American Qualex^t 

Tween-PBS ABTS mVM[2, 2' -Tv?y-lf (3-^9=-y^--<:/>^^Ty y >'-6-;^/U' 

* >^ T r> 3. (fD^M^^tM) (D 0. 55g ^lL<DO.mi^^ '^Smmm (pH4. 2) (i^/*? 

ADxT^fe^*. 415nmO®3tS 0D415 .t ^15-^5) ^Wl^l^f^o 

3. ^;if y K GM2 fc hM CDR m^m.ms.f^m(Dmmi 
mmm2<D i m.xnibtitimn^mf^DGWGiii2msiiU}As705/(M2m^m\^^x. ^ti 

#^ COJF^M^J^^, G418 $r 500// g/mL <^^S-e^tf IMDM-dFBS (10) {^imWs SOmL ^ 

i82craP:7v;^=' (^^^'<-:^— ^t$si) tcmau-c 5%co2-r:x:aE^^-<— iS'— i^-esTt:. ^H^it 

*-bf^ .#ieia?&^4&^=i l^^^=i^^^\zJS:^ ytNF;^-ei§*«h?t=Sr.|^.W^inL.CO. PBS. ct^isims^ . . 
^W^. EXCELLSOU^ife (JRH Biosciences SOmL <Sr?£A LVto ^lOQ^^ z^.^—^ — 

rtX-STt:. TPFsli^*^, ;^lia^^S?KtrIi]l|X SOOOrpm. AX:o:>^{iirX 5 i^fi\(o^ibi>m^ 
fTo-r_h?»^lHlJtZLfc^, 0.22/im7L# Millex GV ( 5: y /KT^fcSii) ^ffiV^T^li 

i^a^HLfdo -h^<D:;^ife(Cj: !9^#Lfc^*_h^J; Mab Select (Amersham Biosciences 

fife^^WM Lfc, mm Lf:im.:ff>^V ;^^v^ K GM2 fc CDR DG44/GM2 ^ 

J: *)%h^tz.m.mm.m^ dg44/gm2 ^^ifi:, ms705/gm2 ^ J; 'om^infcmi^m^m^ 

Ms705/GM2 l^i^t^f^iftCo 
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mmm3 

FUT8 mBi^yz^^^y y^r^ vmms^^mr^^i^^^'^ y k gm2 t c»r mm/m. 

1. ^^l^-if V K GM2 t hmcm^1^{^m.fmi<D:ff'l^i!fV K GM2 i^M-t^B^^M 
14 (ELISA&) 

HJfeM 2 O 3 ^-CJltiS Lfc DG44/GM2 ^flcjS i t;?Ms705/GM2 ^W-<r>-)S:yif V F GM2 {:i>;t 

57. 5ng (OlSl>^if y ^v- K GM2 (v^iJ^^-^ltSi) ^ lOng (7:>y^:^'7T ^i^/l^^ ^ >^ (v^^-^tt 
5ng <D n n -^U t ^-^tP 2mL <7)3i>5^ / -/V^(:i^l¥P UfCo r 

jaifc^. 1%BSA-PBS 100m L/ ^./V-eAO;^, 1 Np^SfS^ $-fr-Ca#-r5?514S^ 

y D 5/ LfCo 1%BSA-PBS ^itX. ^M^SJ 2 0 3 J^-Cp^ Lfc DG44/GM2 fei<*:*fctt 
Ms705/GM2^(ij5:<Z>#m#lR^^50ML/lJ^3:/^-eAPX.. Mt? 1 ^^S^ $ -^fCo RJi^Wi. 
Tween-^PBS "C^ l> 3l/^$r^:fe?^^^ 1%BSA-PBS m^"^ 2000 ffiFl:i#f? Ufc^>'l';r^-:^;?'— 
-Ir^tat h IgG(H&L)^<*^?g (American Qualex^ti^) 50 fiL/ ^ sl/U 

X-Mk.. m.m.X 1 f^m^Jt^^'^tlo Tween-PBS -Ci^?#-^, ABTS 50/zL/!>a. 

y^-eJ!JPx.T^&fe$-B:. 0D415 ^Sl^U^fco 
5-|2U;i{^.x-DG44/GII2.^^!|E^o ii^Ms^^ 

Lfco if^fei^^(i;*f ^iJ^' y K GM2 {c^ LTlRl^O^-B-Stt^W LTV^fc„ 

2. ^;^f>^y ;^-v^KGM2 t hMCDR^^ftqlifiJci^O in vitro ^aa^^Sti (ADOC^m 
MMM 2(0 3 DG44/GM2 Iffip^ie X XJ^ Ms705/GM2 fet^*:© in vitro jNeJS^WSti 

(1) ^6^«j^C7)|^$^ 
RPMI1640-FCS (10) [10%FCS ^-sts RPMI1640 (^ > f h a v?^^ ^'^UJ) ] L 

fct Mtt/jNiNBiajS;»SBC-3iNeil& (jcrb o818) Ji'il^^Slf^StJ«?BI^©^cl i •? rpmii640- 

FCS(5)^«6 [5%FCS <^#tf RPMI1640 it«6(-r ^^1^ b n v^oc VttM)] "CiSfei^bfc^. 
RPMI1640-FCS(5) ^iifeiCioT, 2 X 10^ i^fflfla/mL (Cplgi U «6<)#fflflS^<t Lfc, 
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(2) ^yn^i^^-msmmcomm: 

m'^ito rtb^Lymphoprep (AXIS SHIELD ttM) ^fflV>T, mH(Dmm^m^\^U^^^^ 

^^5^LfCo RPMI1640-FCS(5) itJife-C 3 HJ^-iL^^ LT^5fe^^m^ l^m«fe^fflV^T 5X 10«^ 

fla/mL o^iflf -es^s L, z^ya.^^ -wrnmk t u/co 

(3) ADCCStfecDail^ 

96^:c^U\J^m.ZfU—h (Falcon ttiS) 0#!>n:yM:i_h|S (1) Lfc^6<JjNBJia^(^) 
50/zL (IXlO^mW'^^M <Jr^aLfCo ^feV^T' (2) Tp$^ Lfc^:7:n iJ' ^S'— jWHS^^ 50 
nL (2.5XlO*jHeiia/^J'3i/K ^:7aii5'<?— JNBIia<b;^e^*IBl!a®tfctt25:i <t/^5) ^DLfco M 
GM2 t ^M CDR #*S*T:*4:ilr#**l-ai« 0. l~1000ng/iiiL i /i5 J: p (jiAd^T^S^ 

Kny-^^ — if (LDH)?gtt$:, CytoTox96 Non-Radioactive Cytotoxicity Assay (Promegatt^) 
15 M L <D 9% Triton X-100 ^<Srl^P U -tlS <b Pfil<Diftf^^^TV ^. ±?t<D LDH ^^SlJ^ 

.r^.^.x.i4;:Ji-D-5}ei?>fso-.ADa; 

^ 6 121 (;i fi. DG44/GM2 l^i^^ X Ms705/ GM2 tfLi$:(D t h m^^ifB^lMW SBC-3 mii^i^M-t -5 
jiiiBBa«SfiH4^^ LfCo Ms705/ GM2^^i|c^iV^-fi^O^^*:^ft^^:*5^^Tt>DG44/ Gmm.i^X^ 
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mmm4 

1 (O 3 ^-T?mMbfc: DG44/GM2 ^#:*5j;t;5Ms705/GM2 ^(*:<^)1't^ • T 5 ^i^M^ife^)- 
^^t^^ii'L-li^i^T'i^T^H Lfcm, 2. 0-4. OmM (D h y 7/l-;a-Dg^^^*P^T 

loot:, 2~4 ^rai^D7K^<^tTV 9 b t>tSj^ • T 5 y If ^Sritii L^o MJ ^ 

/U;^-n B^^^<^iS.L^^a-e|^* iBi-r :sJ->'7k(-S^^ LT Dionex thS!j*t:J>«f (DX- 
500)^^V^T5>l'f^^TofCo CarboPac PA-1 :^7^A. CarboPac PA-1 K;^ 9 A (Dionex 
LT 10~20iiiM7K^^k-:^ h U A-JUt-Y^^TK^fif^^, ac}^?g<b LX 

Iff L^o 

_ _ 



f-5^tt^4 <!: Lfc#^<D#fife^ (:7 3~;^, ;(f^^ omRfelt^Sttil 

J^jItct^SO N-Tir^/l-i/Vl-^ -t^ ^ n^;^ jJS^*^ LTV ^/^V ^J^(^fiJ-a-*^ LfCo 

DG44/GM2^^*C-Ctt73— ;5<.^5ij$-a-LXV>/^V^]MN^(DSiJ-a'd5 40/„x*feofCo — Ms705/GM2^ 

0#J-^«{5(^ 100% i e>tL^o 
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Si±<D^^^^ *) . Ms705/GM2 1ffii$i(D H-^^ !J 3 v- Fi^'^m^Mmm<om7iim^(D n-T±^jU 

DG44/GM2 4% 

Ms705/GM2 fetflg -^100% 

^iife^ij 3(D2 mi^m ^T. Ms705/GM2 DG44/GM2 i D tiifiSV ^ ADCC Sti<£r*-r -5 r 

5 MS705/GM2 mi^K. :7 n — ;^ Lfc^S^^^fri-S^jS'^iJ^ y .;*^.iX-K.GM2 t GDR 
ADCC St^fl. &.T<DX P LT^^ Uyto 

^Jfe0«J3c^23S<^ (2) {ciE«feO;^jfelc:t^oT^B^Ji^^g|U RPMI1640-FCS(5)Jg«b^ 
3. ADCC 
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96'^:ii/uu^m.yu—h (Falcon ^t$!i) (D^^z^M^. ±iE (i) x^mMi^tcm^mmm 
m%:'50uL (ixio^itBua/r^r^iyu) :9-ab^o j!*:v>-c (2) -r^w^mi^it^^y ^—ma^mi 

^7*b: Kny-:? — -^(LDH)«ti<Sr LDH-Cytotoxic Test Wako (?P)tMI^±S!i) SrffiV^T^^ft<D 

l^iWS{^:^lev ^SU^ Lfco adcc Si4fi^jlfe«»J 302 JSl^^<^;^}fe{^tieo T^m Lfc„ 

— Ms705/GM2 DG44/GM2 ^^*:^^ni-5 ^ <t "C. — 

DG44/GM2fctft:Sr^PLfcm;<f^i/y;a-v'KGM2 I: hMCDR5^gi^m^'^<lril0!lU ^li^ 
Uf^^(0 ADCC ^tt^S'J^ LfCo 

Ms705/GM2 Ijim^ ^ Ms705/GM2 ^i*:^^p-t"S t . i^fet#^*<^*iAPl- ,b tj ^.C o T ADCC 
^it<D±^tm^^^tlo — Ms705/GM2et^^:^C$e>^^:DG44/GM2 5t^♦:S^^P-rSt^ 

^S20%*^^O^5^:#:iffiJ^fe#>^-l^t-<^^^:I^iiV^ADCCS^4^^Lfc„ ^hlC^ Ws705/GU2t7iP^-i)-> 
-ff\^h. in CS<^ Ms705/GM2 9 DG44/GM2 ^^^*PX-fc^^*:1^ l^^)\^(0 ADCC S 

tt^SlJ^ UfCo MS705/GM2 ADCC fiH4fi> DG44/GM2 mi^^UX.^ ^ t 'Q:k.m\^i&:T U/Co 

MS705/GM2 t DG44/GM2 Jtd? 1 9 (D^ *^^|5:imfife#>'^*t#:«l*^ 100 j^tCh 

#$-&T ti. 1/100 Ms705/GM2 fet^^-f-i^^/KD ADCC fS14(^fi&fi;^e/6»ofCo 

w<^^i:(i. ;i^^?a<^7='— j^;i5ijg^bTV>/iVN*t^^^t-5St;i{f>'i^y^v^KGM2 t 
CDR #«*t^t::9-^o;?^;5^ ^/cC S^<*:mi^<7)^^,b LTO^fStt<Sr^ LTV ^5„ 



84 



m.^m-^26-AT.m\i<Dmm : m-i^mm^^mr^ymmm 
m.mm-^27-AT.mm<Dmm ^.i^mm^^mr^/msin 
&^m^ 28- ATMm(Dmm : m^mm-^^mi^r^y^m 
m^m^29-AXMm(Dmm tjn^^mmsi^mr^ymsim 
ia^j#-^3o-AxiB^joiae« : mi^mm^mmmr^ynm^ii 
iE^j##3i-AxiB^ij©iji^ : mi^mm^^mr^ymsi^i 
mn^-^32-ATMm(Dmm mp^mm^^mi^r^/mm 
m^m^33-Ai:s.m(Dmm i^i^mm^^mr ? ymsim 
mm-^M-AJjSLm<Dmm : ^^^^rsmmr^/msim 
Mmm^3s-rAxmm<omm^:mi^mm^mmmT^^/msSrn---^^^^^^ 

iE^J#-^36-AXiE^J(^|ftPJ : -a-fifeDNA 

mnm-^ sr-Axia^ijcDiftpj : -a-^ dna 

iS?iJ#-i- 38-AXia?lJOlftP^ : -a-fiJcDNA 
iE?lJ#-§- 39-AXia?lJomi^ : -a-fife DNA 
ia?ij#-^ 40-AXiS^lJ(D|ft|^ : DNA 
iB^J#-^ 41-AXiE^Jc^lfe^ : -a-fiKDNA 
iB^J#^42-AXia^J©|ft^ : ^fi^DNA 

mm^-^43-AXM^i<D^m ^bkona 
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1 . :if>"^v:i-'> K GM2 L, N-^ y =i Ki^-a-«^Mi^^ Fc mm^m-t 

3 . ^iJ^' y F GM2 ^mMi^^l^mm^^^^^ ^m^<D^m l *fc{i 2 l,cWM<Dtn.{^ 

4 . y K GM2 mWmm^^^ LiisfBlfe^fiH4^:^-rif 3k<^fSffl 1 ~ 3 

6. mmmmmmmw^^mmmm'U (adco ?stt-c*>5if*©«6ffl4*fcfi5{cfE« 

7. mf^mmf^'&.*mw-^mEmmmm (cdo si4-t?fesft3jt<Di&ffl4*fcf45{ciEmo 

^) ^^ffi^ (V^^) <7)+B«ti^^fJti (CDR) 1. CDR2. CDR3 ^^O, ft J^O^SIS 1 ~ 7 

9. ^tLmaB^J#-^ 17, l8*5J;U^l9t?^$i^5T^y^^J;&^f>/^S^«s^|g^(L 
^ (V^«j) (Z)tB*H4^:e^« (CDR) 1. CDR2, CDR3 <Sr-^tf , |»5R(0$5H 1 ~ 7 

1 0 . ^tL^*nBa^U#-§- 14, 15 jo J:tJ5 16 T^^^tt-ST ^ y ^^J;5^b/i5^^*:5)•^S^ 

(H^ (v«««) (ommmii^mm (cdr) u cdr2, cdrs, ^i:u^f\.^fm^m 

i$. (CDR) 1, CDR2, CDR3 ^"^tf, ftsttOgSffl 1 ~ 9 (DV^-f tb^i^ 1 JS^-ia^<^fet^*5M#)o 
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1 1. mB^m^x.^m^i^ vm^^yup^^tn^i^ hmcmmm.i^x'^^m^<Dms 

12. fc hm^^ ymm^:ffi^'!^v^i^ KGM2 ^^!|!^m}^^^^■B-r ^y"^ / ^ ^—'r/i^mi^<D 
mm (am.) -simmi^ (ymm isx-amm (im) vmm<o^mmi:^mi^i(m^^t^. n 

1 3. iffi^^<Dm.m (am) (ymm) hk BE^j##2o-e;^$n5T5y^ 
n ^^t^m^(Dmm i 2 i^iB«<^^*mfiK#Jo 

1 4 . (L m sf^mMi (V fg^) i)K ga?ij#-^ 21 -t?^ $ t 5 / ^ 
1 5 . gL«:i^^(DS^ (H m -^mi$i (V i)K M^m^ 20 -e^ $ t ^ / ^ 

<^s^ (H^ rt^^^ (vmm) is2:xmm urn) vmm<D^mmi:^im((M)^^t^. 

1 7 . ^^^-if V K GM2 \^wm^\^^^^'r^'^ y ^ ^^—'r^^^ijLi^<Dmm. (h m 

m (ymm) i^^inmm (Lm) vmm<Dmmm(:^mm (cdr) ti: hup^oynmvmi^isj: 

^ (V^^) *5J;T^^ (Li^ V mm(D^mmi:^mm (cdr) <bt bm«^(DH^V^^*5j; 
T^L^v^t^o:7ix-A^-i^tg^ (FR), /^bm;it ^^«CCDH^^S^^ (CM^) *5j; 

xfLmc mm^^t^. mM(Dms i6t.fz.ni 7 \!imm(Dmmmmo 

1 9 . m^^^<omm (h m)^mmm(v mm m^m^ 22 -e^ ^tts r 5 y ^ib^j. 

*fcfiiE^IJ#-^22T'^^ixST5: y^JlJ0 9*>. 38#@<DArg. 40#g<DAla, 43 #@ 
(D Gin is <D Gly <D^'h{i^fj:< tii 1 ^<DT ^ / mBMUmo^T ^ / ^MKm.^ 

filter 5 /msE.n^^t^. m^(Dmm i e ~ i s ov^rtu^^ i j^\c^<D^immmo 

2 0. ^^*:^om«(H^)Br^^tic(V^^gt);5S, iB^J#-^23-e;^^tL5T5y^^J, 
*fcfiia^lJ#-^23-e^$tLST5: /^^Ijt^p-^. 67#iCDArg. 72#g<DAla. 84#a 
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(O Ser *D ctU^ 98 # g O Arg p ^'^^f^: <h%\ ^<DT ^ J ^M^i^fdlOT 5 J mS^Wi^WSk 

^^Ht % / m^M^^p. ftJjtoiBia 1 6 ~ 1 8 <©v ^-f 1 m^^<D^wm.^^o 

*:rcttia^J#-^24-C^^tL6T5: /^^IJ0 5*>> 15#g<^Val, 35#S<^Tyr. 46#a 
(DLeu. 59#gCOSer. 69#gCDAsp. 70#@<?5Phe, 71#gOThr. 72 # g (D Phe *3 i TJ? 
76 # g Ser ;ii^b^f^tLS^^j^ < <t 1 ot^T ^ y ^aS;5iSfi!i(^7' ^ / ^^{cgj^^tbfc 
T ^ / g?iS^J^-^tP. ft3j^<^®H 1 6 ~ 1 8 ©V ^•ffy.t^ 1 ^JciH«<^fet(mJ5£#»o 

*fc:fiiE^lJ##25-e:^$tb5T$ y^aa^JcDp*,. 4#g<DMet, ll#@(DLeu. 15#g<^ 
Val, 35#g(DTyr, 42#gOAla. 46#gOLeu. 69#g(7?Asp. 70#gCDPhe. 71#g© 
Thr. 77#g(7)Leu*3j:T^103#a©Val ^»?j®fiix5^i^/£< i t 1 o<DT 5 / 

T § y ^as{-Bi^^n:/tT ^ y ^aa^j^sr^tf . mi^(Dmm i e ~ i s ^-f ix;^^ i jsi^ie 
2 3 . ^<i|s;$^om« (H m -^^w^ (V «*^) i)K w^m^- 22 ^ 5 r ^ y ^ia3?ij. 

*fcfiiB^J#-^22-t?:^$n5T5 y^^J(^5t>> 38*gOArg, 40#g<Z)Ala, 43:S:g 
O Gin *5 ilJf 44#e Gly f3^hm\-ti^h:&<p-^i< t h 1 0(^T 5 /fmW)m(OT % / 

^^iix-ST^y^ia^j. *fc^iia^J#-^24-c:^$i^■5T^y^^Jo5•^^ i5#govau 

35 #g.<0 Tyr:,-^46.#:g ©-Leus- 59-#g-©-Serv 69-#g fiO-Asp,-70 #-g <?5-phe^: ^l-#-g CO-Tlir^ 
72#g<;5Fhei3j;t;f76#gOSer7!i^?>^f^nSd>^^< t^h \ ^<DT % / mBMf>^m<OT % 

y maSf-gi^l^ tbfcT ^ y ^^j^-^tf. B»3f^<^f6ffl 16-19 ^fctt 2 1 ^i^ife<Dfet;^*: 
2 4 . fctflc:$H^©fi« (H ^) si^nm (V ffiigc) ;is, ia^j#-§- 23 1?^ $ s T 5 y ^la^j, 

■i;^cttiE^J#-^23-e:^^tb5T^ y^^JOp*>. 67#gOArg. 72#g(;5Ala. 84#g 
<^Ser joJ;t)^98#g(OArg;5^e5ig{m5^?'<e< <t 1 oOT 5 y ^^S^5f|fc(DT ^ y 

^^h^^T%/mS.n. */cfiiB^J#-^24-e:^$tbST5yiffi^J0 9'^s 15#gOVal, 
35#gCDTyr. 46#g<DLeu, 59#gCOSer, 69#g60Asp, 70#gOPhe. 71#gC0Thr, 
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' / mkm\^mi^^i^itT ^ y m^n^-^tf. m^(ofim i6~i8. 2o*^fi2i {z.^m 
{ctti^^tLfcT^y^iB^jsr^^. f}^. ^{^'^(Dmm urn) vmmf)K ia^j#-^25-e 

ll#g(DLeu, 15#S60Val, 35#@(^Tyr, 42#a<DAla, 46#gCOLeu, 69#gCDAsp, 
70#gCOPhe, 71#g(7>Thr, 77#g«D LeuioiTJ^ lOS^gCD Val :d=>^MfJiX'5ii^?ie < 1> 

~ 1 8 . 2 0 ^ fcfi 2 2 (DV ^-f tbd^ 1 3Sl;^tBtfeo^^im^#;„ 

2 6. ini$^^^^<Dmm(nm)'^mmm(ymm)7!)K tM^mmm^22^ 26, 27. 28. 29 
*5 itj? 30 -C'^ T 5 y mim> hMit^^T^ y emm^-^ts. m^(Dms 1 e ~ 2 0 . 
2 3 ~ 2 5 <z)v>-f 1 m\^^^<om.i:mj^^o 

2 7. m.^'7^^(DmmiLm.)^mmm(ymmi)\ "tMtimjm-^n. 32. 33. 34*5j; 

35 X'7r:^ix^T^ymmM7!)^^mi-£MT^ y^iB^J^-^tflfjR'^^ia 1 6 ~ 1 8 . 21 
...2- 8 v.--fei**:0:i^-®-fi:^(H=^-^i^*K(V=|H*^^ gB^J## 22.-^ 26v-27._.28v^9v-30.-e^. - 
iB^IJ#-^3U 32, 33, 34*3j;TJ«35T-:T^$tt5T^/^^IJ;5^b^fm-5'>^i< <b 

hi^(DT^y mm&t>m(or ^ y m^mi^m^^^^tzT ^ y nmmt)^ ^Jifm-s t ^ym 

2 9. cofi^ (H ^) pT^M^ (V mm iB^iJ#-^ 26 XTr^^H^T^y ^ 

;o^o, mi^^^(Dmm(L m)y mmt^m^m-^ 31 ^f^i^ 32 x'Tr^^ti^T^yms&m^ 

^tfftJJtO^ffll 6-1 9, 2 1, 2 3, 2 6-2 8 0V>i*tb;5>l^te:^cO*t<mfiJc4S»o 

3 0 . m.p^^(Dmm(iim)-^mmmivmwi)7iK ia^j#-^22 T^^nsr ^ ymmm^ 

d^o, (L m) V 32 * fc H 35 "C^ $ 5 T 5 7 ^ 
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^t^WT^fDmS 16~19> 21~23. 26~28<??V >-f 1 JSlcte«g(^^Mfi5c#)o 
3 1.* ;«f^^y KGM2 {;i#m6<)t^^-a^-r5fet^*^5>^^=i'- DNA ^^^flSii* 

4.6-xt K^i?-^-^ (GMD) ^fcfiGDP-4-'Jr h-e-T^;^^^^-!)-^:^/— ;^-3,5-^t:V 7^-^' 

(Fx) ;a^bMf^tL5^*-c$>-5, mm(Dmm3 2^fzn3 3i^^(Dw^mmis^i^o 

3 6. GTSP-^l^Z—T. 4,6-7^t K9^— ii>(.TO (a)~(c) f)^hfj:^mfi>hm\'^^^ 
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(a) is^j#-^ 3 -e« $ tb ^mmmmi)- hts^^mA-. 

(b) ia^j#-^ 3 ■cm^^^m.mM^^^hti:^ imtJ^hv i^i^=^ >- b t^^kwx-y^^ zr^) 

3 8. GDP-4-'^ h-e-T^'^e-dr-^-D-^^^y— ^-3,5-3itV^— ]JAT(^ (a)~(c) 

(b) iEJij##4-e^$tb5T5yiliEJiJtc*5v>T. \^j.}L(n>r^jm.fi^tK^. «lfe> # 

f^:^. ;d^oGDP-4-'5r h-6-x;^dE-iX-D-^:xy — ^-3, 5-^bfy 7— ^?gt4>Sr^-r5Me®o 

:^(oi a. u-^-t^^^^m^^m^-r^mmf)^ a i, 6-:7 3 yj^^:^^:^.^ — if -e^s 
^i^<n><$m 3 2 *i/t{4 3 3 \z.wm.<owymmm^o 

.4=0.. - ~^lv-6rC?-3^>r^U.K^--i^^ =. . 

DNA ^5 =3 - Hi- 5 ^ ^ ®-efc 5 . lt>R<^«Sffl 3 9 \Ctm.<DWM^^Wo 

(a) ga?lJ#-^ 5 X'^ $ tb ^mm^Mi^ b 5 DM ; 

(b) BE^J#-^ 6 1?^ ^ hta^mk-, 

(d) iS^iJ#-^ 6 T'^ $ ix 5J^iB^J;ii> bife-5DNA<!;>^hy^^v^ai^h 7ie^f4i-eyN^ :/ y 
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■ '(a) x^m^^^T ^ ymmu-hti:^m&m : 

(b) mMm^s-cm^iti^T ^ ymE.m-ib^j:^m^m 

(c) BB^J#-^7-C«^i^5T5ySI@^3?^J^-*3V^-C. l &.±.(DT % y mt^iK^. gift, n 
A*3 it^/^yt fi#AP $tL^T 5 / mSMfi^ hfiKf. t>o a 1, 6-:7 =3 ^y/i, |. ^ ^ ^ 

(f) ia^j«=-^ 8 -c^ ^ T ^ / siiajij <b 8o%sx±(omm^%:m-r^T z / mmii^ ^ 

*} . ^^o a 1, 6-:7 3 iy^u y =7 1^:^-7 a. 9— ^^tt^^-TS M SMo 

4 2 . WM^'^^m^ PERM BP-8470 -efc Stt^J^cD^ffl 4 1 (CtS^Off^^^J^^*:, 

(b) JyY^zxLxi —-^W^^ YB2/3HL. P2. Gl 1. 16Ag. 20 iJBfia ; 

(c) -^!>^5:3iD— x-^JJ&^NSOjNflllS ; 

im^ \ - — - ■■■ . 

(e) y T iy^^j>^:^^—^wmm.^%mk ms^ ■, 

(f) trLi^^m±-r^^^-(y'v K— 

(g) t: h eia.^^lfe**-:^-^^w-«^fla ; 

(h) IBEtt^iSBIfa : 

(i) ^m^m^^o 

4 4 . If 3 1 ~ 4 3 <DV ^-f tb;*^ 1 ^^C|E^Off$a^^^^^c^m%^-:^* 

4 5 . m:^<DmB 4 4 {^IBtt<^®iig;^&(e: J: !3 # ^,^5 > ttJj^ofgffl l ~ 3 2 ov ^-ri^^^ 
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* « 

•46/ m^(Dms i~304oj;tj?45cDv ^-ftb^- 1 m^^m.<DmmmM) t l 
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